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PREFACE 


Tuis book has been written from the point of view of the physician 
whose interests are general. It is hoped that it will be useful to both 
the student and the practitioner. It has been necessary for the sake of 
clearness to include much that belongs to the basic sciences, but the 
intimate relationship of this to the feeding of man is evident. 

Two chief factors should govern all dietary regulation: first, the 
person’s nutritive needs, whether in health or disease, and in disease, 
the nature of the physiologic disturbance; second, the combined experi- 
ence of the past. The former is too often neglected, and the latter, 
as a rule, has been given undue weight. The endeavor here has been 
to balance these two—to base dietary rules on nutritional requirement, 
and to arrange the details according to the knowledge obtained from 
experience. Many oft quoted regimens which have the sanction of 
long tradition have been omitted, because on critical scrutiny it is 
apparent that they are without value. The space thus saved is given 
to a consideration of pathology. No apology is offered for the rela- 
tively large amount of space thus devoted to a discussion of disordered 
physiology, for without it intelligent dietary management is 
impossible. 

I wish to express my thanks to Dr. McKim Marriott, Professor of 
Medicine in Washington University, St. Louis, for his kindness in 
contributing the chapter on The Feeding of Infants, and to Dr. Barney 
Brooks, Professor of Surgery in Vanderbilt University, Nashville, for 
his courtesy in supplying the chapter on Diets for Surgical Patients. 
These two contributions add greatly to the value of the book. 

I wish also to acknowledge my appreciation of the help given by Miss 
Blanche Frazier in the assembling of material and the preparation of 
the manuscript, and by Mrs. H. W. Collins in the construction of 


the menus. 
James S. McLesteEer. 


930 Soutru 20TH STREET 
BrrMINnGHAM, ALA. 
November, 1927. 
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ENSERODUCTION 


Nutrition is the sum total of those processes by which the living 
organism receives and utilizes the materials necessary for the main- 
tenance of life. This includes growth, the repair of worn-out struc- 
tures, and the liberation of energy. The energy thus set free appears 
in the form of heat, mechanical work, electric currents, and perhaps 
also in ways yet unknown. 

Food has been defined as a palatable mixture of foodstuffs. A 
foodstuff is a material capable of being added to the body substance, or 
which when absorbed into the blood stream will prevent or reduce the 
wasting of a necessary constituent of the organism.* For the animal 
organism, these nutritive substances are water, inorganic salts, the 
organic foodstuffs, and certain other substances of unknown chemical 
nature. The union of oxygen with the organic foodstuffs or their 
cleavage products maintains life and warmth in the cells. 

Water and the mineral constituents of the food are too commonly 
ignored, and an adequate supply of the latter is often ldcking in the 
diet. Both will be discussed in future chapters. 

The well-known organic foodstuffs, carbohydrates, proteins and 
fats, in their highly organized structures contain stored energy which 
in large part is liberated in the body. Here, as elsewhere, the law of 
the conservation of energy is applied; and when these substances are 
broken down through oxidation to simpler chemical bodies, they give 
to the animal organism the same amount of energy as would be liber- 
ated by similar conversion in the test tube. The energy contained in 
any foodstuff may be determined accurately by measurement of the 
heat which it yields on combustion in a calorimeter. It is expressed in 
units of heat known as calories, a calorie being the amount of heat 
necessary to raise one kilogram of pure water from 15° to 16° C. 

The utilizable portion of this stored energy varies somewhat accord- 
ing to its source; for the average mixed diet, Rubner} adopted the 
following “standard values:” 1 Gm. of carbohydrate yields 4.1 calo- 
ries; 1 Gm. of protein, 4.1 calories; 1 Gm. of fat, 9.3 calories. Tor 
ordinary clinical purposes, however, the following values are accepted: 

* Definition by Graham Lusk. 


+ Rubner, quoted by Lusk: The Science of Nutrition, p. 43. 
15 


16 INTRODUCTION 


1 Gm. of carbohydrate yields 4 calories; 1 Gm. of protein, 4 calories; 1 
Gm. of fat, 9 calories. 

Each of these three foodstuffs plays its own part in the processes of 
nutrition. Carbohydrates form the most important source of energy, 
which they yield as heat and mechanical work; they are the chief, per- 
haps the sole, source of muscle energy. Fats on oxidation liberate 
heat, and thus contribute to the maintenance of body warmth. Pro- 
teins serve mainly to repair worn out structures and to provide new 
tissues for the growing organism, but they may by converting a certain 
portion of their structure into glucose, accomplish the same purposes 
as carbohydrates and fats. The three may be substituted for one 
another to a certain extent. In the case of proteins, however, the 
substitution limits are particularly well defined, and indicate a point 
beyond which safe reduction or substitution is impossible; the presence 
in the diet of a small amount of nitrogenous food, “the wear and tear 
quota, ”’ is essential. 

There is another group of food factors which, although required 
only in minute amounts, are absolutely essential. They are called 
vitamins. Their influence on the animal organism, their sources in 
nature and the diseases to which they are related are fairly well under- 
stood, but their chemical structure is yet unknown. 

In the following chapters the manner in which these several food- 
stuffs are utilized and the influences exerted by each will be discussed. 
Then will follow an analysis of man’s nutritive needs in health and in 
sickness, with a final consideration of the practical arrangement of the 
diet in disease. 
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PART I 
NUTRITION IN HEALTH 
SECTION A 


Tut NEED FoR Foop AND Its UTILIZATION 


NUTRITION AND DIET IN HEALTH 
AND DISEASE 


CHAPTER I 


METABOLISM 
BASAL METABOLISM 


The animal needs food in order to promote growth, to replace the 
parts of his tissues lost by wear and tear, and to meet his requirements 
_ for energy. The most pressing of these needs is the requirement for 
energy. ‘This energy, which appears chiefly as heat or as mechanical 
work, is derived from the food through those manifold chemical changes 
which are grouped under the term metabolism. 

Metabolic activity is lowest when the body is completely at rest 
and without food, for at this time heat production, mechanical work, 
and activity of the various organs are at the irreducible minimum. At 
this time, too, metabolism is not under the immediate influence of that . 
stimulus—the specific dynamic action—which foods are known to 
exert. This lowest rate of energy exchange is called basal metabolism. 

Basal metabolism furnishes the starting point from which proceed 
all computations of man’s nutritive needs. It is expressed in the 
number of units of heat (calories) liberated per hour or per day. Its 
rate is proportionate to the surface area of the body, or more accurately 
stated, proportionate perhaps to some other more fundamental factor, 
such as protoplasmic mass, which in turn is in itself proportionate to 
surface area. Age also is a determining factor, for except in infancy, 
the younger the animal the greater the proportionate metabolic rate.! 
The basal metabolism of men between the ages of 20 and 50, with a body 
of average shape, has been found by measurement to be approximately 
39.7 calories per square meter of body surface per hour; the figure for 
women is somewhat lower—36.9 calories.2, These rates are surpris- 
ingly constant. 

For the estimation of surface area several methods have been 
devised. The formula which because of its superior accuracy has come 
into general use is the “height-weight”’ formula of Du Bois. Taking 
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“4” as the surface area, ““W’”’ as the weight in kilograms, “H”’ as the 
height in centimeters and “C”’ as a constant, 71.84, it may be expressed 


as follows: 
A = W.425 > {9.725 x (6 


or 


Log A = log W X 0.425 + log H X 0.725 + 1.8564. 


By means of this formula, Du Bois has constructed a chart from 
which the surface area of a person of known height and weight can be 
read ata glance. This chart is widely used because of its convenience 
and accuracy. It will be found in the section on fuel requirement, 
Chapter III. A nomographic chart, also based on Du Bois’ figures, 
has been devised by Boothby and Sandiford. (See chapter on 
Diabetes.) 


Vase) O20. w30 40 aC CUR cad) 
CAL. PER SQUARE METER PER HOUR. 


Cart 1.—Curve showing level of basal metabolism at different ages. The figures 
represent calories per square meter of body surface per hour. (Aub and Du Bois.) 


Benedict* recently criticized the surface area law in its relation to 
basal metabolism; with Harris, by statistical means, he has devised a 
“prediction formula.’’? Although the justice of this criticism is denied 
by Boothby and Sandiford,* and others, it is generally believed that 
Harris’ formula will predict with accuracy the daily basal metabolism 
of a person of known height, weight and age, provided he is of average 
stature. The formula, together with a discussion of its merits, is 
given in Chapter ITI. 

A rough estimate of the patient’s basal metabolic rate, however, can 
be secured from his body weight. The basal metabolism for twenty=* 
four hours of an adult of average size and shape is approximately 24 
calories per kilogram, or 1 calorie per kilogram per hour; or more 
roughly still, 25 calories per kilogram per day. It should be reiterated, 
however, that while body weight can be made to serve as a convenient 
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basis for rapid clinical estimation, for scientific study surface area gives 
the only accurate criterion. 

The chemical changes called metabolism can be measured directly 
and to a high degree of accuracy by means of the calorimeter, an 
apparatus which measures the heat eliminated, the oxygen consumed, 
and the carbon dioxide and water given off. The urine and feces 
excreted during the period of observation also may be collected for 
analysis. This apparatus attains its highest degree of development in 
the modern Atwater-Rosa-Benedict respiratory calorimeter. The per- 
son to be observed is placed within the calorimeter, and all gaseous 
exchange and heat production are measured. The accuracy of the 
apparatus is such that even the slightest movement by the patient, 
with the resulting increased production of heat, is recorded. By 
means of the figures thus obtained, an accurate survey can be made of 
the sum total of the chemical changes which have taken place within 
the body. 

For clinical purposes, other much simpler forms of apparatus have 
been devised. These measure the oxygen used and the carbon dioxide 
eliminated, or merely the oxygen, and thus through “indirect calorim- 
etry”? determine the rate of chemical change. The best known of 
these is the Tissot Spirometer, which permits an analysis of the expired 
air. This, in skilled hands, is extremely accurate. Benedict’s Port- 
able Apparatus, which measures merely the oxygen consumption, 
offers a convenient method for the clinical estimation of basal metab- 
olism. ‘There are several modifications of this apparatus on the mar- 
ket, as well as other types of simple construction based on the same 
principle. A good critical description of these is given by Du Bois.° 

A warning should perhaps be given here. Faith should not be 
placed in the basal metabolic determinations made by unskilled 
persons with the various forms of simple apparatus on the market. At 
best, technical errors are frequent; normal variations in health reach 
at least + 15 per cent, and interpretation is often difficult. It should 
be borne in mind also, that basal metabolic rate is only one link in the 
chain of diagnostic evidence, and that it should not be given dispropor- 
tionate weight. 

In a subsequent chapter which deals in a more specific manner with 
the fuel requirements of the body there will be found the charts and 
tables useful in reckoning basal metabolism. 

Present knowledge of basal metabolism and standards for measure- 
ment are thoroughly discussed in recent monographs by Du Bois,’ 
Boothby and Sandiford,® and McCann.’ 
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RESPIRATORY QUOTIENT 


In a given case, the gaseous exchange revealed by the calorimeter, 
together with the nitrogen elimination, as estimated in the urine, will 
show the exact amount of the several foodstuffs oxidized. For, while 
carbohydrates, proteids and fats when burned all consume oxygen and 
liberate carbon dioxide, the relative amounts of these two gases 
involved varies with the kind of material oxidized. The quantitative 


Volume CO; produced 


Volume O, consumed 


relation which these gases bear to one another, 


is known as the respiratory quotient. 

To illustrate, take the combustion of carbohydrate. This food- 
stuff contains two atoms of hydrogen to every atom of oxygen; that is, 
these two elements are present in the exact proportion to form water, 
and when they are so united on combustion all the carbon atoms are 
left free to unite with the newly acquired oxygen. Therefore, the 
oxygen utilized in the combustion of carbohydrate can unite only with 
carbon and thus can lead only to the formation of carbon dioxide. In 
such a reaction one molecule of oxygen produces one molecule of carbon 
dioxide, and because of Avogadro’s law that equal volumes of gases 
contain an equal number of molecules, the volume of O2 consumed in 
the burning of carbohydrate exactly equals the volume of CQ: given 
Volume CO, 


Volume O, 


off. The respiratory quotient, then, is: 


In the combustion of fat and protein, however, some of the oxygen 
consumed is used for purposes other than the production of carbon 
dioxide, and for this reason the volume of oxygen utilized is greater than 
that of the carbon dioxide liberated. Therefore, the respiratory quo- 
tient of each of these two foodstuffs is less than unity. It is found that 
when protein alone is metabolized the respiratory quotient is 0.80, 
for fat alone, it is 0.71. A respiratory quotient which is intermediate 
between these figures indicates the burning of a mixture of foodstuffs. 

Under certain abnormal conditions, the respiratory quotient may 
exceed in either direction the figures given. Under normal conditions, 
the lowest obtainable quotient is that of fat, 0.71; at times, however. 
still lower values are encountered, such as 0.613 reported in diabetes; 
this figure indicates that some of the absorbed oxygen was retained for 
purposes other than the production of carbon dioxide and waters 
This condition actually obtains when amino-acids are converted into 
glucose and as such are excreted in the urine, for the glucose molecule 
contains more oxygen than the amino-acid molecule. The reverse of 
this is true, and a respiratory quotient as high as 1.20 may be found 
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TaBLe 1.—Analysis of the Oxidation of Mixtures of Carbohydrate and Fat (Lusk) * 


Percentage of Total Percentage of Tota! Heat a : 

Oxygen Consumed by: Produced by: Calories per Liter O2 
Pa, Carbo- Fat Carbo- F 

hydrate a hyairate a Number Logarithm 
0.707 0 100.0 0 100.0 4.686 0.67080 
ORL - 1.02 99.0 i DS Ha 98.9 4.690 0.67114 
0.72 4.44 95.6 4.76 95.2 4.702 0.67228 
0.73 7.85 92.2 8.40 91.6 4.714 0.67342 
0.74 11.3 88.7 12.0 88.0 4,727 0.67456 
0.75 14.7 85.3 15.6 84.4 4.72 0.67569 
0.76 18.1 81.9 19.2 80.8 4.751 0.67682 
0.77 21.5 78.5 22.8 V7.2 4.764 0.67794 
0.78 24.9 75.1 26.3 sind 4.776 0.67906 
0.79 28.3 Kid 29.9 70.1 4.788 0.68018 
0.80 31.7 68.3 33.4 66.6 4.801 0.68129 
0.81 35.2 64.8 36.9 63.1 4.813 0.68241 
0.82 38.6 61.4 40.3 59.7 4,825 0.68352 
0.83 42.0 58.0 43.8 56.2 - 4.838 0.68463 
0.84 45.4 54.6 47.2 52.8 4.850 0.68573 
0.85 48.8 51.2 50.7 49.3 4.862 0.68683 
0.86 52.2 47.8 54.1 45.9 4.875 0.68793 
0.87 55.6 44.4 57.5 42.5 4.887 0.68903 
0.88 59.0 41.0 60.8 39.2 4.899 0.69012 
0.89 62.5 37.5 64.2 35.8 4.911 0.69121 
0.90 65.9 34.1 67.5 32.5 4.924 0.69230 
0.91 69.3 30.7 70.8 29.2 4.936 0.69339 
0.92 (ORE 27.0 74.1 25.9 4.948 0.69447 
0.93 7dareul 23.9 77.4 22.6 4.961 0.69555 
0.94 79.5 20.5 80.7 19.3 4.973 0.69663 
0.95 82.9 2 ge | 84.0 16.0 4.985 0.69770 
0.96 86.3 13.7 87.2 12.8 4.998 0.69877 
0.97 89.8 10.2 90.4 9.58 5.010 0.69984 
0.98 93.2 6.83 93.6 6.37 5.022 0.70091 
0.99 96.6 3.41 96.8 3.18 5.035 0.70197 
1.00 100.0 0 100.0 0 5.047 0.70303 

' Formula for 
Column (R. Q. = RB) 
R — 0.707 
(1) Per cent = 100 9.283 
100 —R 
(2) Per cent = 100 0.203 


504.7(R — 0.707) ; 
(3) Per cent = =047/R — 0.707) + 4.686(1.00 — R) 

468.6(1.00 — R) . 
\4) Per cent = 5047(R — 0.707) + 4.686 (1.00 — R) 


R — 0707 
4.686 + 9.203 * 0.361 


5) Calories 


(6) Logarithm = log of Column 5 
* From Lusk, G.: Animal Calorimetry: Analysis of Oxidation Mixtures of Carbohydrate and Fat. 


Jour, Biol. Chem, 59, 41-42, Feb. 1924. 
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when, as in the fattening process of the Strassburger goose, glucose is 
converted into fat and stored as such in the body. 

A knowledge of the respiratory quotient obtained from the calorim- 
eter can be utilized in the following manner for the determination of 
the several materials destroyed in metabolism. First, the protein 
which has been metabolized can be determined by multiplying the 
urinary nitrogen, expressed in grams, by the factor 6.25; for, 6.25 Gm. 
of protein contain 1 Gm. of nitrogen. Then, to estimate the amount of 
the other two foodstuffs utilized, the gases involved in protein destruc- 
tion are first subtracted by adopting the figures of Loewy.’ He has 
computed that in the metabolism of protein 8.45 liters of oxygen are 
required for the production of 1 Gm. of urinary nitrogen, and that in the 
same process 9.35 liters of carbon dioxide are liberated. With these 
figures are determined the volume of these two gases concerned in pro- 
tein metabolism. When this is deducted from the total amount of 
oxygen absorbed and the amount of carbon dioxide eliminated, the 


(Volume CO) 


respiratory quotient which remains, (Walamee will show the 
2 


relative amounts of carbohydrates and fats metabolized (see Table 1.) 
Thus from a knowledge of the oxygen absorbed and the carbon dioxide 
and nitrogen eliminated during a certain period, it is possible to 
compute for that period the amounts of protein, carbohydrate and fat 
that were metabolized. The nitrogen figure, however, is not essential, 
because it is sufficiently accurate for clinical purposes to assume that 
15 per cent of the calories of man’s basal metabolism, estimated fourteen 
hours after a meal, are produced by protein and that the remaining 
calories are produced by oxidation of carbohydrates and fat. An 
excellent discussion of this subject, with useful diagrams, is given in 
Du Bois’® monograph. 


THE METABOLISM OF STARVATION 


The best understanding of an animal’s nutritive needs can be had 
from a study of his metabolic processes during a period when he does 
not receive any food. To meet his requirements for energy during 
starvation, he oxidizes his own tissues. It is noteworthy that in order 
to protect these tissues at this time basal metabolism assumes a 
definitely lower level. 

The starving animal first draws on his stores of carbohydrate (gly- > 
cogen) and of “deposit protein;’’* these are soon exhausted (or almost 
so); he then burns his body fat. If he is well supplied with fat, he 


*The existence of deposit protein in the tissues is disputed. 
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subsists for a time almost exclusively on this, and destroys only the 
minimal quota of body protein. It should be borne in mind, however, 
that at no time, even in the presence of abundant stores of fat, does the 
protein destroyed fall below a certain minimum, the “wear and tear 
quota.’’ As the animal exhausts his body fat, he draws more and more 
on his body protein, and at last, when all fat has been consumed, he 
lives solely at the expense of the protein. He draws on his several 
tissues to degrees varying in the inverse order of their physiologic 
importance, taking first those organs which are of least importance 
and conserving almost up to the last his most vital structures. 
When the latter are drawn on, death ensues. 

It is interesting to note that even among organs of identical struc- 
ture those which are of greatest importance are preserved intact 
longest. Thus, those bones which are of most importance from a 
structural standpoint, such as the long bones, maintain their integrity 
during starvation better than do the less important bones, such for 
instance as those of the skull. It has been shown that during starva- 
tion the animal at times breaks down certain less important organs for 
the upbuilding of those of greater importance.!° 


Tasiy 2.—Loss in Weight of Different Organs during Starvation* 


Fat-free Animal Contains} Fresh Fat-free 
in Percentage of Weight | Organ Loses 

in Percentage 

Weight dur- 

Bo Starvation | mg a 24 Days’ 

Nourished Fast 
DISCLELOMS peep: fiitatea tities dele aka. hia ae 14.78 21.50 5 
SSMS 0, 6: eo Cae h ON Sie aes Tae ac CE ne eae 10.30 11.29 28 
ENSClComMe Ta Aa rein. ee, te eae 68.77 48.39 42 
SEAM AIMORCOL C4 rit hats aicee Mlueusisla sade ease 0.94 tou 22 
LONRUSE. coco FOLIO OS CRO Sh er Oe ae 0.11 0.16 3 
ISSA Gs, 6 CORNEA BARE NCI OR ELEN sateen wena 0.54 0.69 16 
SLOOCMCTa rote rue ntiintie «sinensis cae 7.14 5.69 48 
DPhCeIieme errata ts wa vk elaretlly Sor waa bao 0.39 0.26 57 
ve Ram PSC ME) Mereras scl ieccene iis csheta% 3.98 3.05 50 
IEAYDPSHTEP IE Ie o Wide Gre Git CO ORC aa 0.33 0.19 62 
EGLO TGR. autho Gedhru SHOW arene Deno ree CRE Ree 0.66 0.45 55 
(Chait 2), oes Giger co RED e nO Car ne naa 0.30 0.23 49 
Stomach and intestine.................5+ 5.81 6.02 32 
ETE Seer ereichodors 2000 engocn lene , eR nies 0.89 0.97 29 
ee te ee 


* This table 1s taken from Lusk, G.: The Science of Nutrition, ed. 3, 1921, p. 105. 


It is evident, then, that man must have food for the preservation of 
life, and that if he does not get this food from normal sources, he will 


26 NUTRITION AND DIET 


utilize his own tissues. In all questions of diet, both ia health and in 
disease, this fact is of paramount importance. 

The length of time which an animal can live without food varies 
greatly. The instance is recorded of a dog which fasted 117 days, dur- 
ing which time his weight fell from 26.3 to 9.76 kilograms. He was 
then permitted to regain his full strength. Later, he experienced 
a second fast of 104 days without disaster.1! The professional faster, 
Succi, fasted thirty days on several occasions. Still longer fasts have 
been reported by others.!?_ As a therapeutic measure, prolonged fast- 
ing has recently been tried in epilepsy; in some cases, the fast was con- 
tinued for twenty-one days without harmful effect. 

Concerning the body protein which is destroyed during starvation, 
Voit attempted to differentiate between circulating protein, which can 
be carried to the tissues and burned, and organized protein, which 
remains as an integral part of the body. It is clear today, however, 
that no such distinction is possible, and that this so-called circulating 
protein can be transported only in the form of amino-acids. Even the 
protein which is transferred from one organ to another, must first be 
broken down into amino-acids and later synthesized elsewhere into 
new protein. 

The metabolism of starvation is remarkably constant; this is true 
even of the relative amounts of fat and protein which are destroyed 
at this time. This constancy is well illustrated by one of Benedict’s 
experiments, in which a man throughout a seven days’ fast each day 
metabolized practically the same amounts of protein and fat, and 
produced a surprisingly unvarying amount of heat.'* Even different 
persons show approximately the same figures. Lusk concludes that 
a previously well-nourished person while fasting will obtain with a 
surprising degree of constancy 13 per cent of his energy from protein 
and 87 per cent from fat. The lowered output of urinary nitrogen 
which accompanies a prolonged fast finally gives place to a 
““premortal”’ rise which occurs just before death. 

In starvation, especially, it is evident that fat is a much more 
economical source of energy than protein. While 900 calories may be 
obtained from 100 Gm. of fat, only about 90 calories are obtained from 
the oxidation of 100 Gm. of muscle. This explains why the starving 
animal loses weight much more rapidly after he has exhausted his fat) 
and is finally forced to live on his tissue proteins. 

This loss of protein can largely be prevented if the patient will 
break his fast and take an abundance of fat or carbohydrate; but these 
last named foodstuffs alone can never cover protein loss in its entirety. 


METABOLISM ov 


a 


There is always a certain minimal destruction of protein which is an 
expression of the essential life processes. This “wear and tear quota” 
of the protein metabolism of man, under ideal conditions and by means 
of an appropriate diet containing sufficient carbohydrates, may be 
reduced to the point where there is a daily output of only 4 Gm. of uri- 
nary nitrogen, but it can be reduced no lower. 

Prolonged fasting with its resulting abnormal fat metabolism leads 
to the production of large quantities of betaoxybutyric acid, aceto-acetic 
acid and acetone, with symptoms of acidosis. Through repeated fasts 
the organism seems to learn to utilize fats better, and as a result smaller 
amounts of these bodies are produced. Lusk quotes Abderhalden and 
Lampé’s observations on a dog which through repeated fasts was able 
to utilize his fat better; he also refers to the experiments of Folin and 
Dennis, who concluded that “Repeated fasting applied to the obese is 
safe, harmless and effective, provided the intensity of the acidosis be 
carefully followed.” 

The blood during starvation shows surprisingly little change. The 
hemoglobin and cells remain practically the same, and the amino-acid 
content is undisturbed. The only constant change noted is a slight 
increase in the globulin and fat content of the plasma. 

Death from starvation cannot be attributed directly to a failure of 
the cells to receive sufficient nourishment, for animals often die of 
starvation when they still possess an ample amount of body fat to 
nourish the cells; also, it is said that the cells after death from starva- 
tion show no gross changes. The most satisfactory explanation is that 
a loss of substance in the most important organs leads to a final break- 
down of the machinery. 

“The Physiological Effect of Under Nutrition” is the subject of a 
recent comprehensive review by Lusk." 


PROTEIN METABOLISM 


The Amino-acids.—The protein of the food reaches the blood in the 
form of amino-acids and, circulating as such, it is taken up by the cells. 
These building stones, as they are called, are then resynthesized to be 
retained by the cell or they are broken up to furnish energy. In this 
destruction of the amino-acid a part is converted into glucose and 
another part, that which carries the nitrogen, undergoes changes which 
finally result in urea.” 

The amount of glucose which an amino-acid is capable of yielding 
depends on its structure. Some amino-acids, such for instance as 
alanin, permit all of their carbon atoms to enter into the formation of 
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glucose, while in others only a few of these atoms are given this power. 
In this connection the following fact is useful in metabolic reckonings: 
One gram of urinary nitrogen, which results from the metabolism of 
6.25 Gm. of meat protein, is accompanied in the urine of a completely 
diabetic or a phlorhizinized animal by 3.65 Gm. of glucose, which war- 
rants the conclusion that 6.25 Gm. of meat protein on metabolism is 
capable of yielding 3.65 Gm., or 58 per cent of glucose. 

The glucose thus formed in intermediary protein metabolism 
behaves exactly as that obtained from other sources. It is oxidized for 
the production of energy and is otherwise subject to the same meta- 
bolic processes. 

The amino-acid loses its nitrogen-carrying fraction by the process 
known as deamination. The amino radicle, as it is called, is converted 
first into ammonia, then into ammonium carbonate and finally into 
urea. Since this process cannot be imitated in the test tube, Lusk 
concludes that the “characteristic biologic reaction of deamination is 
effected through the activity of living tissue cells.” 

Specific Dynamic Action.—In addition to its other functions, pro- 
tein exerts a peculiar, stimulating influence on metabolism, called its 
‘specific dynamic action.”’ This is seen when, following an increase 
of the protein in the food, even in the presence of an abundance of 
carbohydrate, metabolism assumes a definitely higher level. This 
effect is not experienced when the protein is retained for structural 
purposes or as deposit protein. The mechanism by which protein 
exerts this specific dynamic action is not entirely clear. It is not 
through any direct action of the amino-acids themselves, but is prob- 
ably due to certain other intermediary products of protein metabolism 
which act directly on the protoplasm of the cell. 

A point of practical dietetic importance is the fact that this specific 
dynamic action of protein is not in evidence when the body is exposed 
to very low temperatures, and that its effect of increasing heat produc- 
tion is most pronounced at high temperatures—an excellent reason 
why excessive quantities of meat should not be eaten in summer. 

It should be added that carbohydrates and fats also have a specific 
dynamic action, though it is less pronounced than that of protein. 
The relative influence of each in increasing the metabolic rate is 
approximately: protein, 36.7 per cent; fat, 12.7 per cent, and sugar 
5.8 per cent. 

Even water may have some such dynamic action. The increased 
excretion of urea which follows the copious drinking of water is thought 
by some physiologists to represent merely a better “washing out” 
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of waste products which have accumulated in the tissues or the bring- 
ing into use of “deposit protein,” but Hawk believes that water when 
taken in large quantities actually increases protein metabolism—per- 
haps a form of specific dynamic action. 

_ The practical importance of the specific dynamic action of food 
lies in the fact that its influence must be considered in reckoning the 
diet. To the basal metabolism plus the metabolism of work there must 
still be added the “cost of digestion,” as this action has been called. 
The specific dynamic action of various food factors has been discussed 
exhaustively by Lusk in a recent monograph.'® 

The Synthesis of Protein.—The value of a protein lies in its com- 
ponent amino-acids. A simple mixture of these in the pure state and 
in proper amounts will sustain life. In fact, dogs which have been fed 
solely on a carefully planned mixture of amino-acids not only have 
maintained nitrogen equilibrium, but also by adding new tissue to the 
body have exhibited a positive balance; thus it has been proved that the 
animal organism is capable of synthesizing protein. It is interesting 
that the protein thus formed partakes of the character of the body 
proteins rather than of the foodstuffs from which the amino-acids were 
derived. 

If, however, any important amino-acid is missing from the protein 
or mixture of proteins, such food will not serve to maintain nitrogen 
equilibrium, and continued loss of body protein will occur. The best 
example of this is in the behavior of gelatin, which lacks three amino- 
acids—cystin, tyrosin and tryptophan. Feeding experiments have 
shown that while gelatin will spare a small amount of protein and 
during protein starvation will reduce the tissue loss to a certain extent 
(up to 38 per cent), it will never completely prevent this loss. If, how- 
ever, the three missing amino-acids in suitable amounts are added to 
gelatin, the mixture is capable of preserving complete nitrogen balance. 
Evidently, then, in order to compensate for the wear and tear and to 
build new tissues, the body must receive from its protein food a com- 
plete supply of the proper building stones. 

That the body in case of need can break down certain less impor- 
tant organs and use the building stones thus obtained to maintain the 
integrity or promote the growth of other organs, is proved by the oft 
“quoted behavior of the salmon, which during a certain period of 
starvation and reproductive activity develops his reproductive organs 
at the expense of his muscle. 

Nitrogen Balance.—Nitrogen balance must be considered in all 


problems of diet. When the nitrogen eliminated equals exactly that 
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taken in the food, the animal is said to be in a state of nitrogen equilib- 
rium. When the output exceeds the intake, he experiences a loss of 
protein, and the nitrogen balance: is negative. When, on the other 
hand, the intake is the greater, the balance is positive. One require- 
ment of the maintenance diet, so-called, is that it preserve nitrogen 
equilibrium. 

Nitrogen equilibrium is not synonymous with minimal nitrogen 
metabolism, for equilibrium can be preserved at varying levels of 
protein metabolism, either high or low, according to the nature of 
the diet. With increased consumption of protein, the level at which 
nitrogen balance is obtained tends to become constantly higher. For 
instance, when a dog is given meat alone, there is required for nitrogen 
equilibrium an amount which is three and a half times that of the 
protein metabolized during starvation. If to this meat diet is added 
other foodstuffs, a much smaller amount of protein will suffice. The 
distinction between a relative minimum and an absolute minimum 
of protein intake must therefore be recognized. 

By relative minimum is indicated the smallest amount of protein 
which, with a fixed quantity of other foodstuffs, will protect the body 
from loss of nitrogen. This varies according to the composition of the 
diet. By absolute nitrogen minimum is indicated the lowest level of 
protein intake at which equilibrium can be maintained under any 
circumstances. This can be reached only with a diet which contains 
an optimum mixture of foodstuffs. This optimum requirement is met 
by a diet which carries a sufficient amount of carbohydrates and fats, 
and in which the former supplies at least one half of the total energy. 
Such a mixture permits the reduction of protein to the absolute mini- 
mum while at the same time maintaining nitrogen equilibrium. 

The figure which represents this absolute minimum of protein 
intake is not easily stated, for it depends also on factors other than the 
actual composition of the food, notably on the nutritive state of the 
individual. It is reported, for example, that in a suitably nourished 
person nitrogen equilibrium has been maintained on a diet of fat and 
potatoes which contained only 25 Gm. of protein. This, however, 
must be regarded as exceptional, for experience has shown that with an 
optimal mixture of carbohydrates and fats, a man weighing 70 kilo- 
grams requires about 40 Gm. of protein daily for the maintenance of 
nitrogen balance. However, this low quota of protein (40 Gm.) 
must not be accepted as a final standard for reckoning the ideal diet; 
for it should be emphasized that “minimal” and “optimal” as applied 
to protein intake are by no means synonymous. A more complete dis- 
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cussion of the optimal protein intake is reserved for a subsequent 
’ chapter. 

Related to this question is the important observation quoted by 
Lusk that if the caloric value of the diet is low and nitrogen balance is 
preserved through the consumption of relatively large quantities of 
meat, the patient may nevertheless experience an appreciable loss of 
body fat. The lesson which this teaches in the treatment of obesity is 
obvious. 

Creatinine.—In a discussion of intermediary protein metabolism 
something should be said of creatinine. It presents two paradoxes. 
It is a nitrogenous excretory product which results from protein metab- 
olism, and yet the amount of this substance which is eliminated in the 
urine bears no relation to the amount of protein in the diet. Also, it is 
believed that creatinine is one of the end-products of muscle metab- 
olism, and yet increased muscular activity does not lead to its increased 
production. It has been suggested that the amount of creatinine in 
the urine is a fair index of muscular development. Its greatest 
clinical interest, however, lies in the fact that its accumulation in the 
blood may be taken as an indication of greatly lowered kidney effi- 
ciency and of impending disaster. 

The physiology of creatine and creatinine has been the subject of 
an article by Hunter,'’ to which the reader is referred. 


CARBOHYDRATE METABOLISM 


Starches and sugars are converted in the intestine into the hexoses, 
glucose, fructose and galactose, and are absorbed as such. Of these, 
glucose is by far the most important. Fructose apparently is con- 
verted into glucose, but galactose, especially in the adult, is less readily 
utilizable. On reaching the liver, glucose is converted into its anhy- 
drid glycogen; it is stored as glycogen, and later, in order to meet the 
needs of the muscles for fuel, is again converted into glucose. Gly- 
cogen is found in practically all organs of the body, but the chief 
storehouses are the liver and the muscles; the former contains approxi- 
mately half of the reserve glycogen. This store of glycogen is rapidly 
oxidized for the production of energy during continued or violent 
exercise. Comment has been made, however, on the tenacity with 
which the muscle, particularly the heart muscle, holds its diminishing 
reserve of glycogen, for it is impossible to remove from the body all 
traces of this important substance except by inducing tetanic 


convulsions. 
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When carbohydrate is not available in the food, the body, after 
drawing heavily on its stores of glycogen, breaks down its own tissue 
proteins, a part of which (58 per cent) is converted into glucose. This 
glucose is used primarily for the production of heat or muscle energy, 
but it may also be stored as glycogen. 

When necessary, fat can take the place of glucose as a source of 
muscle energy; but there is a question as to whether fat can be utilized 
directly by the muscle cell or whether it must first be converted into 
glucose.!8 This brings up the much discussed point as to whether the 
organism is capable of converting fat into carbohydrate. Atwater,’ 
in certain feeding experiments, found that carbohydrates had a higher 
energy value in the production of muscle work than was exhibited by an 
isodynamic quantity of fat, which would suggest that fat without con- 
version into something else is not directly utilizable by the muscles. 
Other experiments have been reported, however, which seem to indi- 
cate that the body is capable of utilizing the full energy value of fat 
for muscle work, and that this foodstuff therefore does not require 
preliminary conversion. Abderhalden has attempted to solve this 
problem by suggesting that even glucose itself is not utilized directly, 
but that it is presented to the muscle cell in some other form. He says 
that in an emergency both amino-acids and fatty acids, as well as 
glucose, are capable of conversion into this theoretical substance for 
subsequent use by the muscle. This is an attractive, though an 
unproved, conception of a complex problem. 

In addition to its other functions, carbohydrate reduces protein 
metabolism. As has been said, an animal which lives on nitrogenous 
food alone, requires for nitrogen equilibrium three and a half times as 
much protein as would be metabolized during starvation. If car- 
bohydrate is added to the animal’s diet, the amount of meat necessary 
will be greatly reduced. Even the low protein metabolism seen in 
starvation can be brought to a still lower level by the ingestion of 
carbohydrate. In connection with this protein-sparing quality 
exhibited by carbohydrates, Lusk quotes the feeding experiments of 
Landergren, in which men were given diets consisting largely of carbo- 
hydrate and fat with an extremely small amount of protein, which 
causes a condition called “specific nitrogen hunger.”’ The urinary 
nitrogen of these subjects which in starvation was about 10 Gm. a day, 
was thus reduced through the protecting influence of the carbohydrate 
and fat to about 4 Gm. a day. It has been found, however, that 
ingestion of fat alone has no such influence,*for this foodstuff will not 
reduce the nitrogen output below that of starvation. Most effective 
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in the sparing of protein is a mixture of carbohydrates and fats in which 
at least half the energy is supplied by the former. Thus it is seen that 
when the food consists largely of carbohydrates, a much lower level of 
protein metabolism can be obtained than is experienced when the diet 
is of protein or fat alone or of both. The Eskimo, because he eats 
little carbohydrate, must consume not only an abundance of fat, but 
large quantities of protein as well. 

The fate of the glucose molecule in the body has been described by 
Shaffer” in his recent article on the Intermediary Metabolism of 
Carbohydrates. 


FAT METABOLISM 


Fat is important as a source of energy because of its relatively high 
caloric value. By contributing to the organism a large amount of 
energy, it relieves the intestinal tract of the necessity to deal with an 
excessive amount of carbohydrate food. To a certain extent, it spares 
protein, and thus permits the animal to maintain the nitrogen balance 
at a lower level. However, it should be reiterated that fat is not as 
effective in sparing protein as carbohydrate, and that life cannot be 
supported by fat alone. 

During starvation fat is the chief source of energy, for, as is well 
known, the animal at this time lives largely on his own stores of fat. 
The blood of the starving animal contains a relatively large amount of 
this substance, and during this period of fat transport (as well as when 
he eats large quantities of fat) the animal stores a part of the fat in the 
liver. This storage is stopped, however, and the fat largely disap- 
pears if, as the result of carbohydrate feeding, glycogen storage begins. 
There seems to be an antagonism in the liver between the storage of fat 
and of glycogen. 

Fat is split in the intestine to be absorbed in the form of fatty acids 
or soaps, and is immediately resynthesized in the intestinal wall. This 
new fat, which is transported to the blood stream largely by the thoracic 
duct, assumes the characteristics of the animals’ own body fat, although 
when excessively large amounts are absorbed, it may retain the charac- 
ter of its origin. Minute droplets of fat, when present in excess, give to 
the blood plasma a slightly milky color; as a rule, however, the fat is 
taken up by the tissues as rapidly as it appears. It is stored as such or 
is oxidized by the cells for the production of heat. 

Concerning the utilization of fat, the amount of this foodstuff 
which a man can safely metabolize is definitely limited by the amount 
of carbohydrate which he simultaneously oxidizes, for “the fats burn 
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in the fire of carbohydrate.” It has been estimated” that the oxida- 
tion of one glucose molecule will facilitate the oxidation of one fatty 
acid molecule, or taking their respective molecular weights into con- 
sideration, 1 Gm. of glucose will aid in the metabolism of 1.5 Gm. of 
fatty acid. Unless this amount of glucose is oxidized, the destruction 
of fat does not proceed beyond the beta-oxybuturic acid stage, and 
ketosis results—the fire smokes. The observance of this carbohydrate- 
fat ration of safety will be more fully discussed with the diet of diabetes 
mellitus. 

A more complete discussion of the transport and utilization of fat, 
is given in articles by Bloor,?? and further information regarding 
antiketogenesis may.be found in articles by Woodyatt?! and by 
Shaffer.?* 

THE MAINTENANCE OF BODY TEMPERATURE 


The warm blooded animal maintains body temperature at its 
tropical level by balancing heat production with heat loss. This is 
accomplished in two ways: (1) by chemical regulation and (2) by 
physical regulation. 

Chemical Regulation.—The oxidation processes of basal metab- 
olism which occur within the cell are said to cause vibratory motions of 
the protoplasmic molecules, the energy of which is converted into heat 
sufficient in amount to maintain body warmth. When the tempera- 
ture of the surrounding air approximates that of the body, this chem- 
ical regulation remains in abeyance. If, however, the temperature of 
the surrounding medium falls, reflex impulses arising in the skin lead 
to increased metabolic activity with resulting increased heat produc- 
tion. If the temperature goes still lower, this leads to involuntary 
movements of the muscles which are known as shivering; the increased 
metabolism of this involuntary muscular activity yields still more heat. 
Voluntary muscular activity accomplishes the same result. . 

In like manner greater heat production accompanies the increased 
metabolism caused by a cold bath; this heightened metabolic activity 
continues for some time after the bath. (Used in reduction cures.) 

Heat production is influenced also by the kind and quantity of food 
which the animal eats. An increased intake of carbohydrate and fat 
through oxidation results in increased heat production. Not all of 
this food is thus utilized, however, since when eaten in excess a part is” 
stored as fat. Increased protein intake leads directly to the increased 
output of heat through its stimulating dynamic action on metabolism; 
in addition that part of the protein molecule which is converted into 
glucose exhibits the usual heat giving properties of carbohydrate. 
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Physical Regulation.—Loss of heat occurs by means of (a) conduc- 
tion and radiation from the skin, (b) the evaporation of water from the 
skin and lungs and (c) the warming of ingested food and inspired air. 
When it becomes necessary for the animal to lose heat, there is an 
increased flow of blood to the skin which through the dilated capillaries 
is exposed to the cooling effect of the surrounding medium. In addi- 
tion, the sweat glands under such circumstances pour out more sweat, 
the evaporation of which is an important factor in the withdrawal of 
heat from the body. To this is added greater evaporation from the 
lungs and, by means of increased respiratory activity, the warming of a 
larger volume of inspired air. 

The pathway of heat loss is determined largely by the humidity 
and the temperature of the surrounding medium. It has been esti- 
mated” that at room temperature and ordinary humidity, about 25 
per cent of man’s heat loss is through the evaporation of water, but on 
a hot day with an increased outpouring of sweat, this means of cooling 
is of still greater importance. On the other hand, if the air is humid, 
evaporation is a less potent regulator of temperature. 

Body covering is another important factor. The great amount of 
stagnant air which is carried in the fur or hairy covering of animals 
conserves body heat by limiting conduction and radiation. The 
same applies to the clothing worn. In like manner, heat loss is limited 
by a generous layer of adipose tissue. All of these factors are impor- 
tant aids in the physical regulation of body temperature. 

There is a full discussion of this subject in a recent monograph by 
Barbour.?° 


THE ACCOMPLISHMENT OF WORK 


When the body is at rest the metabolic processes maintain a con- 
stant basic level (basal metabolism), but during and immediately after 
exercise these processes become greatly increased. This increased 
metabolism, which is necessary for the production of work, repre- 
sents energy exchange within the cell. 

How efficient is this muscle energy apparatus? One can accurately 
determine in terms of calories the amount of energy necessary for the 
accomplishment by an appropriate machine of a given piece of work. 
For instance, in a machine of this character, 1 calorie will furnish suffi- 
cient energy to raise 425 Kg. 1 meter, or, as it is expressed, 1 calorie 
equals 425 kilogrammeters. Likewise, the work done by a man with an 
ergostat can also be expressed in kilogrammeters. If the work done by 
man with such a machine is performed in a calorimeter, a comparison 
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can be made of the number of calories theoretically necessary for the 
work and the number actually liberated in its accomplishment. This 
will show the mechanical efficiency of the human machine. As the 
result of such observations, it has been found that the human machine, 
while it may vary greatly, is approximately 20 per cent efficient; that 
is, in the accomplishment of a given piece of muscle work an amount 
of energy is liberated which is five times that theoretically necessary. 
This waste of energy is in the form of unnecessary muscle movements, 
increased heart action, increased respiratory activity and increased loss 
of heat through evaporation. 
' This is illustrated in Table 3.?° 


Tasty 3.—Energy Required by Various Animals and Man to Carry Certain Weights* 


Energy Requirements 
in Kilogrammeters Velocity ia a 
: ercentage 
Body eas per! of Incline 
Animal Remarks Weight | For Moving| For Raising Minute of of Road 
Kg. | Horizontally 1 Kg. Horizontal Ascended 
1 Kg. 1 Meter | Movement 
1 Meter High 
Dog 26.9 0.495 2.954 
Dog 26.9 0.501 3.259 } 18.51 hire 
Horse 456.8 0.137 2.912 78.57 10.3 
Man 72.9 0.217 3.190 71.32 6.5 
Man 80.0 0.288 3.563 Dees 
Man 88.2 0.263 3.555 Ae Patino 
Man 80.0 0. 244 2.729 56.54 
Man 81.1 0.231 2.921 60.90 Sogo 
Man Normal gait 86.5 0.219 p 66.94 
; 2.746 
Man Slow gait 86.5 0.233 35.92 22 3 
Man Normal gait 65.8 0.230 @ 846 63.95 : 
Man Slow gait 65.8 0.151 } 34.58 


* This table is quoted from Abderhalden. 


It is interesting to note that to carry forward 1 Kg. of body weight, 
a horse requires less energy than does a dog, and a large man less 
energy than one of smaller size. This difference in the influence of 
body mass, however, does not seem to hold good when it is a question 
of lifting the body as in climbing. 

The author of Table 3 shows from the figures given howit is possible 
to estimate the amount of food required by a soldier on march. 
Assume that he weighs 70 Kg. and that he marches 74.4 meters per 
minute or 4.46 kilometers per hour. To carry on the level 1 Kg. of his 


os 


METABOLISM Bif/ 


body the distance of 1 meter requires 0.217 kilogrammeters. For the 
hour’s march there would be required 0.217 by 4,460 by 70, or 67,747 
kilogrammeters, which represents 159.4 calories and which in turn is 
the energy equivalent of 17.1 Gm. of fat. If in addition he must 
climb 500 meters, this increases the work done by 35,000 kilogram- 
meters (70 by 500). Since the soldier in this instance required three 
times the theoretic energy for 1 kilogrammeter, for this lifting he 
would require 105,000 kilogrammeters (3 by 3,500), which is equivalent 
to 246.75 calories or 26.5 Gm. of fat. Thus, this soldier, weighing 70 
Kg. in order to march 4.46 kilometers in one hour and to surmount an 
elevation of 500 meters would require an amount of food equivalent 
in caloric value to 43.6 Gm. of fat in addition to the amount necessary 
for basal metabolism. 

Literature on the Subject.—In his textbook, Abderhalden?’ dis- 
cusses the physiology of work in an interesting manner, and in a recent 
article, Hill?* gives a complete description of the mechanism and 
physiology of the contracting muscle. 


NEUTRALITY REGULATION AND MOLECULAR CONCENTRATION 


For the maintenance of life and the proper performance of function, 
the cells must be surrounded by a medium which at all times maintains 
an unchanging reaction and fixed molecular concentration. 

Neutrality Regulation.—Distilled water, which is neutral in reac- 
tion, contains a certain number of dissociated hydrogen (H) and 
hydroxyl (OH) ions. One liter of distilled water contains one ten- 


1 
10,000,000 
written, 10~7; or, taking the symbol commonly used py = 7. This 
represents exact neutrality. Hydrogen ion concentrations less than 
this indicate alkalinity, and a greater concentration acidity. It must 
be borne in mind, however, that fractions are used, and that the larger 
the figure attached to the symbol py, the smaller the actual amount of 
hydrogen ions, and the smaller the figure the larger the number of dis- 
sociated hydrogen ions. Thus, while py = 7 indicates neutrality, 
Pu = 6 means acidity and pg = 8 means alkalinity. The reaction 
of the blood, which is just on the alkaline side of neutrality, is best 
expressed by the figure py = 7.45. 

The mildly alkaline reaction of the blood indicated by the fore- 
going figure must be maintained at all costs. Yet many products of 
metabolism are acid in reaction and tend to operate in the opposite 


millionth of a gram ( ) of free hydrogen ions, which may be 
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direction, while certain abnormal metabolic processes make matters 
still worse by producing acids in large amounts, such for instance as the 
formation in diabetes of beta-oxybuturic and other acids. The body is 
able to protect itself against this, partly by an interplay of several 
mineral salts, called a ‘buffer’? mixture. The basic elements of this 
mixture come from the food. 

The processes by which the body in health preserves in the inset 
this unchanging reaction, and in disease combats most effectively a 
tendency toward acidosis, are most complex and can be sketched here 
only in briefest outline. The mechanism includes three factors: (a) 
the lungs, (b) the kidneys and (c) the “buffer’”’ mixture. In the blood, 
according to Austin and Cullen,*® the systems of buffers in order of 
importance are: hemoglobin acid and its salt, carbonic acid and alkali 
carbonate, serum proteins and their salts, and monobasic and dibasic 
phosphate. 

Carbonic acid, and the acids of sulphur and phosphorus which 
result from protein metabolism, as well as other acids, must be neu- 
tralized. This is done chiefly by sodium and potassium and to a less 
extent by the other basic elements. Ammonia under certain patho- 
logic conditions is produced in increased amounts and plays a small 
part in the neutralization of acids, as do also the serum proteins to a 
slight extent. These last two factors, however, can never bulk large 
in neutrality regulation, for ammonia is probably toxic and cannot be 
retained in large amounts, and protein when broken down loses its 
acid fixing properties. For this purpose the basic elements received 
from the food are of overwhelming importance. 

The acids of metabolism leave the body through the lungs and the 
kidneys; the carbon dioxide which comes from tissue combustion as 
well as the oxidation of organic acids goes by the former route and the 
other acids by the latter. 

The respiratory mechanism is acutely sensitive to an excess of car- 
bonic acid in the blood, and because of this it is able to preserve the 


normal relationship of carbonic acid to carbonate, as represented by the 
fraction gee: If a large quantity of carbon dioxide is th I 
NaHCo,’ q ity Of carbon dioxide is thrown into 
the circulation, the numerator of this fraction becomes greater and the 
value of the fraction increases; immediately, however, the lungs get 
rid of this excess of carbon dioxide and restore the relationship between 
the two chemical bodies, thus bringing the fraction again to its original 
value. Likewise, when any other acid enters the circulation and fas- 
tens on the alkali of this denominator, thus splitting the carbonate and 
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setting free additional carbon dioxide, the value of the fraction is 
increased; again, the lungs eliminate an increased amount of carbon 
dioxide and thus reduce the numerator, while the kidneys conserve 
alkali, renewing the carbonate of the denominator, so that the fraction 
is again reduced automatically to its normal value.?° Thus, by an effi- 
cient and highly sensitive regulatory mechanism, under ordinary condi- 
tions the lungs are able to preserve a constant ratio between carbon 
dioxide and bicarbonate, even though the former undergoes continuous 
increase and the latter through freshly introduced acids experiences 
constant destruction. 

The kidney, through its ability to secrete an acid urine from a 
faintly alkaline blood, carries off phosphoric acid in the form of the 
monobasic acid salt (NaH,POs) and leaves behind, to predominate in 
the blood, the diabasic alkaline phosphate Na,HPO,.. Thus the 
kidney is able to rid the body of acids while it conserves the supply of 
alkalis. 

Sulphuric acid, which results from protein metabolism, is not so 
easily disposed of; it is excreted as the neutral salt. It deprives the 
weaker carbonates and phosphates of a part of their bases, and as the 
sulphate of these it is excreted by the kidney. The carbon dioxide 
thus set free passes off through the lungs, as was seen above, without 
altering the reaction of the blood. 

Phosphates are changed in this process from the dibasic (Na2HPOx) 
to the monobasic (NaH2PO,) salt, but since the relatively mild acid 
reaction of the latter, and the equally mild basic reaction of the former 
differs only in small degree, the resulting change in the reaction of the 
blood is slight. An extensive readjustment of these salts can occur 
‘without appreciable change in the reaction of the medium. The 
“buffer effect”’ of these salts, as it is called, enables the blood to take 
up a relatively large amount of acid while at the same time it preserves 
its neutrality. 

The processes above outlined are accompanied by a small but 
constant loss of basic elements to the body; to meet this drain the 
blood draws on the alkali reserve of the tissues. This store of basic 
elements is not unlimited, and in last analysis the loss must be 
made good by the food. Sherman and Gettler*! first called attention 
through their ash analyses to the respective base or acid-forming 
qualities of the different foods, and they pointed out the importance of 
these qualities in the animal economy. In general it can be said that 
vegetables and fruits yield basic elements, while the cereals, meats and 
fish are acidic in their tendency. This quality of foods has been 
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studied further by Blatherwick,*? who discusses the influence of base 
and of acid-forming diets on the urie. He states that potatoes, 
oranges, raisins, apples, bananas and canteloupe are excellent base- 
supplying foods; while plums, prunes and cranberries, because of the 
benzoic acid which they contain, are acidic in their influence in spite of 
their basic ash. 

The beneficial effects of foods which are predominatingly basic, 
especially in nephritis, has been discussed in a practical way by San- 
sum, Blatherwick and Smith.** This will be reviewed more fully in 
the chapter on nephritis in which tables of acid and base-forming 
foods will be given. 

Molecular Concentration The animal cell requires a surrounding 
medium which contains salts of sufficient molecular concentration to 
maintain in this fluid a certain unchanging osmotic pressure. It will 
be recalled that the osmotic pressure of a fluid depends on the actual 
number of dissolved molecules, not on their volume, and since mole- 
cules of albumen and globulin are of such enormous size that they are 
present in the body fluids in relatively small numbers, any possible 
effect which these may have on the osmotic pressure of the blood may 
be disregarded. Therefore dissolved salts only, with their infinitely 
smaller molecules, can be reckoned as of appreciable value in the main- 
tenance of osmotic pressure. These salts are always present in the 
plasma in the same amounts, and they maintain an unchanging 
osmotic pressure. The maintenance of this unvarying saline concen- 
tration in the plasma presupposes an adequate supply of inorganic 
salts in the food. If this supply falls below the requisite amount, 
the plasma draws on all possible stores of inorganic material, while at 
the same time the kidney as the regulator of salt exchange curtails the 
output. By such means does the body maintain in its fluids the 
osmotic pressure essential to life. If this mechanism is to operate 
long without disastrous results, it must be with the aid of a dietary 
which contains an adequate supply of inorganic salts. 

Literature on These Subjects.—The chemistry and physics of 
neutrality regulation are described fully in the writings of Henderson.*4 
The subject is also well covered in recent monographs by Wilson,*® 
and by Austin and Cullen,*® and the relation particularly to mineral 
metabolism is discussed by Shohl.’7 Statements concerning the reac- 
tions involved are also given with clearness and brevity by Lusk*® 
and by Sherman.*® For further information concerning the base and 
acid forming qualities of foods the reader is referred to the articles by 
Sherman and Gettler,*! by Blatherwick®? and by Sansum, et al.?% 
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THE METABOLISM OF THE CELL 


The form in which the several nutritive substances are presented to 
the cell, the manner in which they are taken up, the changes which 
they undergo and the influences which they exert on the different parts 
of the cell, are all questions of interest. Although the newer knowl- 
edge of the laws of physical chemistry has brought a clearer under- 
standing of these processes, their solution is as yet far from complete. 

Many of the changes which occur within the cell can be reproduced 
in the test tube. Since, however, such reactions in vitro often require 
intense heat or other conditions which do not hold within the tissues, 
it must be concluded that there exist within the cell certain favorable 
factors which do not operate in vitro. Also, it should not be forgotten 
that while a given reaction may produce the same end products in 
both cell and test tube, it has not been proved that the several inter- 
mediary steps are the same in both. To explain the mechanism of 
the changes which occur within the cell it is customary to assume the 
action of cell ferments (glycogenase); yet this does not finally solve the 
problem, for it does not explain how the ferment acts nor does it 
explain the successive steps involved. 

It is evident that these intracellular reactions are extremely com- 
plex. Each change has its influence on the others, and each determines 
the conditions for subsequent reactions. Such cell processes involve 
chemical, physical and physicochemical reactions: osmosis, absorp- 
tion, surface tension, electrical activity, all play a part. The physical 
state of the nutritive substance, whether crystalloid or colloid, whether 
in solution or suspension, the degree of its dissociation, etc., are like- 
wise determining factors. A knowledge of the structure of the cell, of 
the stereochemical arrangement of its component molecules, and of the 
chemical and physical characteristics of the so-called membrane, is of 
help in clarifying our understanding of these metabolic processes. A 
complete explanation will not be found in any single field of scientific 
study. Only as knowledge of all such fields deepens will there be a 
clearer insight into these intimate metabolic processes. ‘Today we are 
forced to develop our conceptions of intracellular metabolism largely 
from a knowledge of what enters and of what leaves the cell. 

By what means does the cell take up nutritive material and cast 
off waste products? What factors, chemical or physical, are concerned 
in these processes? Diffusion and osmosis immediately suggest them- 
selves, and unquestionably each plays a réle. If a dissolved sub- 
stance exists in the surrounding medium in greater concentration than 
within the cell, this substance, according to such physical laws, passes 
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through the membrane into the cell and continues so to pass until the 
concentration on both sides is equal. If, however, this substance on 
entrance is immediately taken up and becomes united with some other 
cell component, the osmotic pressure exerted by it within the cell 
ceases, and because of this, its incoming movement can be continued 
even after apparent saturation. By such a process of “coupling”’ the 
cell becomes able to take up a much larger amount of a needed sub- 
stance than at first glance appears possible. Conversely, the con- 
tinued production by the cell of some waste material or secretory 
substance leads to a constantly positive osmotic pressure of this sub- 
stance within the cell and therefore to its continual outward passage. 
Thus, by rearrangement of its colloid molecules as well as by absorption 
and other physical means, the cell can control to a certain extent the 
osmotic pressure of any given substance within itself. We can picture 
to ourselves a mechanism of this character by means of which the cell 
maintains complete control of its intake and output. 

Unfortunately, the assumption that the cell works simply with a 
mechanism of selective osmosis will not suffice in every case. For 
instance, why is it that the red blood cells of the horse do not contain 
sodium although this element is abundant in the surrounding plasma? 
Why is it that the mammary glands of different species of animals, 
while drawing their building materials from a plasma which is prac- 
tically identical in all, secrete milk of such widely varying composition ? 
Questions such as these force the conclusion that the cell in carrying on 
its chemical interchange with the surrounding medium, whether 
nutritive, secretory or excretory, is influenced by forces other than 
simple osmosis. 

Two views are held concerning the intimacy of the relationship 
between the cell and its nutritive substances. Do these nutritive 
substances on gaining entrance become an integral part of the cell? 
Or, does the cell consist of a permanent unchanging structure in the 
meshes of which such substances are dissolved or suspended, to exhibit 
in this state their physical and chemical activities? It would appear 
that the former view is correct; that everything which enters the cell 
becomes a part of its structure, and that every part is concerned in 
the energy exchange called metabolism. 

It is customary to assume the existence of a surrounding membrane 
which controls the external relations of the cell and in large measure 
determines its activities. Unquestionably, the cell is surrounded by a 
layer of colloid substance, but it is doubtful whether the term “‘mem- 
brane” is applicable. This boundary layer has long been thought to 
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consist of lecithin and other fatlike substances, and for this reason has 
been called the lipoid membrane. It was believed that only such sub- 
stances as are soluble in lipoids could pass and that other substances 
must therefore undergo suitable change before absorption. There are 
reasons to-day however, for pores that this outer layer is not of 
exclusively lipoid nature. ~ 

It must be assumed, for the reasons above given, that this outer 
layer of the cell is of specific permeability—probably of a specificity 
which varies from time to time. When we recall that it is colloid in 
nature, and that colloids possess almost unlimited possibilities for 
chemical and physical combination and rearrangement, we get some 
conception of the great capabilities of the outer cell layer for selective 
activity. 

Certain new and interesting facts concerning the manner in which 
the cell grows and nourishes itself is told by Carrel*° in a recent article 
dealing with tissue culture. 


FERMENT ACTION 


Ferments play an all-important réle in nutrition. Each living cell 
is provided with ferments—many in fact—and with the aid of these 
its various activities are unfolded. A reaction which we regard as a 
single intracellular process often represents several separate splittings 
or rearrangement of molecules, in each step of which a special ferment 
is the controlling factor; for instance, the removal of the amino group 
from an amino-acid (deamination) is accomplished by a certain fer- 
ment, while the conversion of the remaining group into glucose requires 
another. If this glucose is oxidized or is converted into glycogen or 
fat, still other ferments are concerned. Except in their specific 
affinities, these ferments apparently do not differ from those encountered 
in the gastro-intestinal tract. 

Of the chemical nature of ferments, of their structure and of the 
manner in which they work, much has been written but little is actually 
known. It has been suggested that they are of varying chemical 
nature, the structure of each being akin to that of the substrate on 
which it works; that, for instance, invertin, which splits cane sugar, is 
itself a carbohydrate with radicles which fit into appropriate radicles 
of the cane sugar; or that the deaminizing ferment exhibits in itself 
the characteristic “‘amino”’ structure. Or perhaps, as has been sug- 
gested, ferments are merely simple well known chemical bodies, such 
for instance as amino-acids, whose characteristic activity is deter- 


mined by the conditions which surround them. 
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Then, too, there is good support for the often expressed belief that 
ferments exist in a colloidal state. Opposed to this, however, is the 
hypothesis that the colloid body is merely the carrier of the ferment, 
and that on its extensive surface, ferment and substrate are brought 
into intimate contact. Another view is that all ferments are of 
identical nature and structure, and that their difference in action is due 
to some accompanying substance which attaches itself to the ferment 
and determines its behavior. These and many other theories have 
been offered. 

Since no one has succeeded in isolating a ferment or in accurately 
determining its physical or chemical nature, it is necessary to char- 
acterize all such bodies according to the nature of their work and to the 
circumstances. under which they unfold their activities. While their 
chief function is to carry on the activities of the cell, they are at the 
same time themselves the result of cell activity. In certain instances 
a ferment is the chief cell product (pepsin), while in other instances it 
is merely a by-product (such as the ferment within the muscle cell 
which breaks down the glycogen molecule for the production of 
mechanical work). Some ferments are poured out by the cell into a 
duct, and others are given off to the blood and in this medium find 
their way to various parts of the body, while still others as true intra- 
cellular ferments exert their influence only within the cell. 

Many ferments appear first in an inactive form (or zymogen) to be 
converted later through the aid of some other substance into the 
active form. Witness the conversion of pepsinogen into pepsin by 
means of hydrochloric acid or the lipasezymogen into lipase through 
the action of bile acids. 

The most interesting thing about a ferment is its manner of action. 
Its presence is necessary only in extremely minute amounts, and at the 
end of the reaction the ferment is unimpaired and ready for further 
work.* Physical conditions often determine ferment activity. Of 
great importance among these is the reaction of the surrounding 
medium. Certain ferments will act only in acid solutions, others only 
in alkaline. In many instances, the rapidity of the reaction is deter- 
mined by the hydrogen ion concentration of the solution. Witness 
the influence of the acid gastric juice and the alkaline intestinal fluids, 
respectively, on pepsin and trypsin. Of equal importance is the tem- 
perature and the physical state of the substance to be acted on. All 
ferments have an optimum temperature as well as an optimum reaction 

*The destruction of the ferment in small quantities (pepsin) occurs as the reaction 


proceeds but this is due to the temperature at which the ferment works and not to 
the reaction itself. 
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of surrounding medium. Many other circumstances, some known and 
some unknown, influence ferment activity. 

Ferments are said to furnish the connecting link between the cells 
and the outer world. Without their aid the animal organism could 
not avail itself of the food which is at its disposal, and the cells would 
not be able to utilize the nutritive materials which reach them through 
the blood and lymph. 

Are all metabolic activities to be credited to ferment action? 
Because a ferment cannot accurately be defined I am at a loss for an 
answer. Many reactions which are characteristic of ferment activity 
will actually proceed, though with extreme slowness, in the absence of 
any ferment. On the other hand, reactions do occur within the cell 
which it is impossible to duplicate elsewhere, and in such instances 
it is necessary to assume not only optimum physical conditions but in 
addition the presence of some other substance which we are forced to 
call a ferment. Without the aid of ferments, how can the many dif- 
ferent cells of the body build from a common pabulum, each for itself, 
those structural substances which are peculiar to its own cell body? 
- The liver cell and the muscle fiber builds its own structure from a com- 
mon mass of building stones, each choosing such as it needs and cast- 
ing the others aside. From such considerations, I am tempted to say 
that all metabolic activity is the result of ferment action, and to sub- 
scribe to the view that every cell is provided with many ferments and 
that these are specific in nature. 


A THEORY OF METABOLISM 


The following is an abbreviation of the theory of metabolism for- 
mulated by Lusk.*! 

In each mammal there is a basal metabolism which represents the 
minimal heat production, with the animal at rest, eighteen hours after 
he has taken a mixed diet. The cells at this time are uourished by fat 
and carbohydrate, the supply of the latter being under the control of 
the liver. 

This basal metabolism may be increased by food in the following 
ways: 

1. Amino-acid Stimulation —The intermediary products of protein 
metabolism directly stimulate the cell to increased oxidative activity. 

2. Fat Plethora-——The fat coming from the gut increases metab- 
olism by its own oxidation. The increased heat production which 
comes from fatty acids may be represented as a series of successive 
ultra-micro-explosions occurring within the cell. 
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3. Carbohydrate Plethora-—The carbohydrate coming from the 
intestine increases heat production. The intermediary products of 
carbohydrate metabolism are more readily oxidized in the body than 
fat, and when these are present in sufficient amount to satisfy the 
energy requirements of the cell, they are oxidized to the exclusion of 
fat. It appears that basal metabolism is increased only in the pres- 
ence of a plethora of dissociated fragments of sugar. Beyond a cer- 
tain point these are no longer burned, but are converted into fat and 
stored as such. 

4. Carbohydrate and Fat Plethora.—Here there is a summation of 
effect in that each seems to: exert its own influence on the cell inde- 
pendently of the other. 

5. Amino-acid Stimulation and Carbohydrate and Fat Plethora.—It 
would appear that all three act independently, and that food may act 
on the quiet resting cell through the following independent mechanisms: 

(a) A mechanism which receives its stimulus from certain 
amino-acids. 

(b) A mechanism of carbohydrate plethora which permits the 
metabolism of sugar up to the limits imposed by “self regulation.” 

(c) A mechanism capable of receiving power from the oxidation 
of fat. 

Literature on the Subject.—For further study of the several phases 
of metabolism discussed in this chapter, the reader is referred to 
Lusk’s*® “Science of Nutrition,’’ Du Bois’® “Basal Metabolism” and 
Abderhalden’s** “Lehrbuch der Physiologische Chemie.” 
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CHAPTER II 
DIGESTION AND ABSORPTION 


The object of digestion is to render the food absorbable. This is 
accomplished by physical and chemical means. A few nutritive sub- 
stances do not require digestion and are absorbed as such, but all other 
foodstuffs must undergo profound changes before they are utilizable. 

The Mouth.—Digestion begins in the mouth where the food is 
subjected to a twofold process. First, while being constantly mois- 
tened and softened by the saliva, it undergoes maceration through the 
grinding action of the teeth. Then, after being rendered slightly 
alkaline and reduced to the proper physical state, it is subjected to the 
influence of the ferment ptyalin, with the result that starch is converted 
into maltose. Ptyalin will not dissolve the cellulose capsule, however, 
and therefore, to break open the capsule and permit the action of this 
ferment, it is essential that the food be thorougly cooked. Only a 
very small portion of the starch eaten is acted on in the mouth; later, it 
is subjected to further ptyalin action in the stomach, and then it is 
completely digested in the intestine. Of the processes to which the 
food is subjected in the mouth, maceration and moistening is more 
important than ferment action. 

The saliva has another important function. It brings into solution 
certain substances agreeable to the taste; these in turn act on appro- 
priate nerve endings and thus serve the important purpose of stimulat- 
ing the appetite and of starting the flow of other digestive juices. 


The Stomach.—The food reaches the stomach in a soft, semi-solid’ 


state, and for a time remains at the cardiac end just below the esoph- 
agus. As this accumulation grows larger, that which first reached 
the stomach is pushed toward the periphery, and that which was 
swallowed last remains in the center of the mass. The muscular 
movements at this end of the stomach are not rapid, and the acid 
juices are gradually and slowly worked into the food mass. Thus, for 
half an hour or more the center of this mass remains alkaline or 
neutral, during which period ptyalin digestion continues. Gradually, 
however, as the chyme becomes more thoroughly permeated by the 
gastric juices, it is thrown into the antrum of the stomach, where 


peristaltic action subjects it to a more active mechanical treatment. 
48 
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The regularly recurring peristaltic waves, arising at the junction of 
the fundus and the antrum, force the food onward to the pylorus 
where it encounters obstruction, and until the time is ripe for its 
further passage it is intermittently thrown forward and forced backward. 
These rush waves, following in quick succession about once in twenty 
seconds, accomplish the chief object of stomach digestion, a thorough 
churning and mixing of food and gastric juices. 

While this mixing process goes on, the gastric juice exerts its chem- 
ical effect. The action of the gastric juice is dependent on its several 
ferments and on its acid reaction. 

This reaction is produced by the free hydrochloric acid secreted 
by the parietal cells of the glands situated in the fundus. It was at 
first thought that gastric juice contained only the amount of acid 
which is usually observed on clinical examination, about 0.2 per cent, 
but it has more recently been shown that it actually contains 0.4 
or 0.5 per cent of hydrochloric acid, which is in part neutralized 
through regurgitation of alkaline fluid from the intestine.! The 
hydrochloric acid of the stomach has three functions: It has an 
antiseptic action which destroys swallowed bacteria; it splits cane 
sugar into glucose and fructose; and it unites with the proteins of the 
food to form a substrate which is suitable for the action of pepsin, 
the chief enzyme of the gastric juice. 

Pepsin comes from the “chief cells” of the glands situated both 
in the fundus and at the pylorus; it does not at first appear as such 
but is secreted as the zymogen, or proferment pepsinogen, and becomes 
active under the influence of hydrochloric acid. With the aid of 
hydrochloric acid, it attacks the proteins of the food and splits them 
into simplier compounds. It was long thought that the protein- 
splitting process accomplished by pepsin went no further than the 
production of proteoses and peptones, bodies which retain some of the 
characteristics of albumen, but it is now evident that simpler com- 
pounds, polypeptids and even amino-acids, are also produced to a small 
extent during stomach digestion.2 These proteoses, peptones and 
other split products thus formed in the stomach are poured as such into 
the intestine, and they there undergo further disintegration. 

Another ferment secreted by the glands of the stomach is the milk- 
curdling enzyme, rennin, which, like pepsin, appears first as a pro- 
ferment. Evidence has been offered to show that rennin is not a 
separate ferment, and that it represents merely one atom-group or side- 
chain of a large molecule, of which the chief atom-group is pepsin. It 
seems best as yet, however, to assume the existence of a separate milk- 
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the regurgitated duodenal contents, is a matter of question. 
Gastric lipase splits fat into fatty acids and glycerol, but this action is 
not sufficiently extensive to aid digestion. Like rennin, this ferment 
is of more importance to the suckling than to the adult. 

Stimulation of gastric juice proceeds in two ways, through psychic 
influences and by chemical means. The former, which is dependent on 
the presence of hunger or appetite and acts through the vagus nerves, 
gives an immediate response, producing the so-called “appetite 
secretion.”? Examples of this could be multiplied. The powerful 
stimulation arising from the sight, taste or smell of food is well known: 
the “sham” feeding of a dog with an esophageal fistula, or even the 
exhibition of food to the hungry animal, with its accompanying out- 
pouring of gastric juice, is striking. Conversely, the stoppage of 
gastric secretion, which accompanies anger or other disagreeable 
emotions, furnishes an illustration of the inhibitory action of psychic 
influences. I have never forgotten a dog with a gastric fistula from 
which large quantities of gastric juice could be secured provided he 
remained in a good humor, but whose secretory activity immediately 
stopped when a certain person whom he disliked entered the room. 
Experience with that dog has given me a much better appreciation of 
the digestive troubles of emotionally unstable patients. This apprecia- 
tion of the influence of psychic factors on gastric secretion is a matter of 
importance for the physician. 

Chemical stimuli to gastric secretion act more tardily, but they 
have the advantage of continuing over a longer period of time. Many 
of the products of digestion serve as a direct chemical stimulant to the 
gastric mucosa; others are first absorbed into the blood stream and 
there exert their influence; still others stimulate a certain portion of 
the mucosa near the pylorus and cause it to liberate the hormone, 
gastrin (or the gastrins), which in turn excites fundic glandular 
activity. Related to the other chemical stimuli is that which comes 
from the drinking of fluids, for water, as was first shown in the classic 
experiment of Pawlow,® causes a prompt outpouring of gastric juice. 
In agreement with this convincing evidence, it has been asserted that 
the drinking of water with meals aids digestion and produces no 
undesirable effects.° Thus it is seen that while psychic stimuli act 
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first and initiate the flow of the digestive juices, the more slowly acting 
chemical stimuli last longer and are of greater importance. Inde- 
pendently of these stimuli there is normally in the fasting stomach a 
small but continuous secretion of true gastric juice.” 

The absorption of nutritive material from the stomach need not be 
considered. The foodstuffs in this organ do not ordinarily reach that 
advanced stage of digestion at which absorption is possible, and it is 
probable that only inconsiderable amounts of water, salts, peptones 
and certain sugars find passage through the stomach wall. 

When the gastric contents are thoroughly acid and well chymified, 
the pylorus relaxes and the stomach begins to empty itself. During 
the short periods of relaxation of the pylorus the stomach ejects 
portions of its contents into the duodenum, whence in turn come inhibi- 
tory stimuli arising through the action of this acid chyme on the duo- 
denal mucosa, causing the pylorus to close again. In addition to this 
chemical factor, it would appear that the pylorus in its opening and 
closing is under the influence also of antagonistic mechanical stimuli 
arising from the presence of the food mass in stomach or duodenum.® 
This intermittent opening and closing of the pylorus, which begins 
perhaps only a short while after the taking of food, continues until the _ 
stomach is empty. The time which it takes the stomach to empty 
itself varies with the kind of food. Carbohydrates leave the stomach 
first,-and fats, when taken alone, remain longest. The usual mixture 
of foodstuffs require about five or six hours for complete emptying. 

The Intestines.—The chyme on reaching the intestine is next 
brought into contact both with the pancreatic juices and with the 
secretions from the glands of Brunner. The latter secretions are 
alkaline in reaction and contain both a ferment and a kinase. This 
ferment, invertin, is not of great service, since it merely splits small 
amounts of cane sugar. The kinase, known as enterokinase, is, how- 
ever, of great importance in that it converts the trypsinogen of the 
pancreatic juice into the actively proteolytic ferment trypsin. 

The pancreatic secretions pour into the duodenum a short distance 
below the pylorus; they are strongly alkaline and contain ferments 
which act on all classes of foodstuffs. ‘The most important of these 
ferments, trypsin, acts best in this alkaline medium, although its 
digestive powers are not entirely stopped by the frequent changes 
which occur in the reaction of the duodenal contents. 

Trypsin is more rapid and more complete in its action than pepsin. 
It not only splits the petones and other intermediary products resulting 
from pepsin digestion, but it attacks as well those proteins of the food 
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which chance to come intact through the stomach. It differs from 
pepsin chiefly in the rapidity of its action and in the completeness with 
which it digests protein down to the formation of the simplest split- 
products, the amino-acids. Trypsin digestion of proteids does not 
cease until this final amino-acid stage is reached. 

Pancreatic juice possesses in addition other digestive ferments. It 
has an amylopsin which hydrolyzes starch to erythro dextrin and malt- 
ose. The latter, under the influence of a further ferment, maltase, is 
then converted into glucose. So powerful is this amylase that it is 
said to digest even unboiled starch. Lipase, as the fat-splitting fer- 
ment of this juice is called, splits the fats into glycerol and fatty acids. 
The latter then unite with the alkalis of this fluid to form soap. 

The flow of pancreatic juice is believed to be regulated chiefly by a 
so-called hormone, secretin. This comes as prosecretin from the 
epithelial cells of the duodenum and upper jejunum and is first ren- 
dered active by the hydrochloric acid of the incoming gastric chyme. 
It then reaches the pancreas through the blood stream. Thus each 
new influx of gastric chyme leads to the production of a fresh supply 
of secretin, which on being absorbed is carried to the pancreas and 
stimulates that organ to fresh activity. When the duodenal contents 
finally become neutralized, this stimulus to the pancreas ceases. 
Pancreatic activity can also be aroused by influences coming through 
the vagus nerve. This dual character of these stimuli is reminiscent of 
the twofold method of stimulating gastric secretion. 

The pancreatic juices are aided by the bile, which plays an impor- 
tant réle in the intestine. Bile has many functions, chief among which 
is its solvent action on fatty acids and soaps. It facilitates the absorp- 
tion of these substances and is also absorbed with them. In addition, 
by altering the surface tension of the fluid medium, it permits the 
lypolytic ferments to enter into closer relationship with the fat globules 
and to act on them. When the secretions of the liver fail to reach the 
intestine in sufficient quantity, the resulting large fat content of the 
feces is evidence of the paramount importance of bile to the proper 
utilization of fat. It has weakly amylolytic powers. Also, through 
its function of ridding the intestine of substances which are prone to 
undergo bacterial decomposition, it has a mildly antiseptic action. 

The secretion of bile is influenced by several factors, particularly 
by the stimulating action on the duodenal mucosa of fats and protein 
digestion products, and also by a secretin-like hormone. Its output 
while variable in amount. is probably continuous; the gallbladder serves 
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as a temporary reservoir for a portion but probably not for all of the 
bile output. 

The glands of Lieberkiihn situated in the wall of the small intestine 
secrete an alkaline fluid, the succus entericus. This contains several 
ferments—enterokinase, erepsin, the nucleases and certain sugar-split- 
ting enzymes. While enterokinase is classed among the ferments, its 
chief duty is that of converting inactive trypsinogen into trypsin. It 
appears in response to the flow of the pancreatic juices into the intes- 
tine. Erepsin, a proteolytic ferment found in the mucosa as well as 
the intestinal juices, does not act on the native proteins but attacks 
their disintegration products, the proteoses, peptones and polypeptids, 
and reduces these to amino-acids. The nucleases complete the 
action of pepsin and trypsin on nucleoproteids, and by their combined 
action split nucleic acid into phosphoric acid and certain radicles; the 
latter are absorbed as such and undergo further digestion by tissue 
ferments. The ferments of the succus entericus which act on the 
sugars are sucrase, which splits cane sugar into glucose and fructose, 
maltase, which hydrolyzes maltose to glucose, and lactase, which 
converts lactose into glucose and galactose. This last ferment is 
abundant in the intestines of sucklings. In addition to these fer- 
ments, the succus entericus contains an abundance of mucus which 
favors the passage of the intestinal contents. 

The movements of the intestine not only aid digestion, but they 
also accomplish the propulsion of the intestinal contents. These 
movements are of two types in the small intestine. Each segment 
undergoes rhythmic contractions alternating with relaxation, which 
pendulum movements, as they are called, tend to subdivide repeatedly 
and again unite the intestinal mass. This causes a thorough kneading 
and mixing of the chyme with the digestive fluids, and in addition it 
brings the villi into more intimate contact with the products of 
digestion, thus facilitating absorption. The other movement is 
peristalsis, which by a series of wave-like contractions of varying length 
serves to carry forward the intestinal contents, at first rapidly and 
later, as the ileum is reached, more slowly. The movements of the 
colon are similar in character to the “rush” movements of the small 
intestine, but they are slower and much less frequent. 

In this onward progress of the intestinal contents from twenty-five 
to thirty hours are required for the food to traverse the entire tract. 
While the large intestine is only about one-sixth the length of the small 
intestine, it retains its contents nearly three times aslong. The chyme 
passes the ileocecal sphincter and reaches the large intestine in a 
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liquid or semiliquid state. Through a series of peristaltic and anti- 
peristaltic waves it is churned back and forth in the cecum and ascend- 
ing colon, during which time a great part of the contained water is 
absorbed. It is then pushed forward to the transverse colon, where it 
remains a much longer time. Its further passage, which is by several 
stages, is accomplished at intervals by a few strong propulsive waves, 
each of which moves the entire mass. As the time for evacuation 
arrives, the fecal mass reaches the sigmoid flexure and rectum, and by 
its presence produces the stimuli which lead to defecation. Discus- 
sion of the act of defecation will be reserved for the chapter on 
Constipation. 

The peristaltic waves which accomplish this movement of the 
intestinal contents occur in such a rhythmic manner as to suggest the 
controlling influence of a pacemaker. These contractions appear on 
stimulation of any segment of the intestine, or they may be produced 
by nervous influences arising elsewhere. Thus we are forced to recog- 
nize that in addition to the myogenic origin of intestinal movement, 
there is an independent neurogenic factor within the intestinal wall 


- 


which exerts a controlling influence. 


ABSORPTION 


Nutritive materials (except water) are absorbed almost entirely 
from the small intestine. The products of carbohydrate digestion, 
chiefly glucose, with small amounts of fructose and galactose, are 
absorbed by the capillaries of the intestinal villi. These sugars pass 
by way of the portal blood to the liver, where they are converted into 
glycogen and stored as such, later to be reconverted into glucose 
according to the demands of the organism. 

Proteins are absorbed in the form of amino-acids. These building 
stones, as they are called, pass through the intestinal wall directly to 
the blood stream; when they reach the tissues, they are quickly taken 
up by the cells. Of the sixteen or eighteen amino-acids which may be 
offered to the cell, it chooses such as are necessary to the building of 
those proteins peculiar to its own cell structure and discards the others. 
Other more highly organized nitrogenous bodies may occasionally gain 
access to the circulation, but they should be regarded as accidental 
invaders and the potential cause of profound disturbances. 

Fat before absorption must be split into glycerol and fatty acids. 
Glycerol is immediately absorbed, while fatty acids unite with the 
bases of the intestinal fluids to form soaps. The alkali soaps formed 
in this process are soluble in water, but those of calcium and magnesium 
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require the presence of bile for their solution; hence, the great impor- 
tance of bile. During absorption the soaps meet again with glycerol 
and are immediately resynthesized into fat by the cells of the intes- 
tinal villi. This fat is taken up by the lacteals; finally, by means of the 
thoracic duct, it gains access to the general blood stream. About 40 
per cent of the absorbed fat never reaches the thoracic duct, and the 
assumption is that this quota is either utilized en route or that by 
another route it finds immediate access to the blood stream. The 
latter assumption is probably correct. 

The mechanism by which these nutritive substances find their way 
through the intestinal wall has been the subject of much discussion. 
It is evident that they do not simply leak through. Undoubtedly 
physicochemical processes, such as osmosis, dialysis and similar 
factors, play important rdles, but it is equally clear that there are also 
certain determining forces peculiar to the functional activity of the 
intestinal cells themselves. 

Everyone who is interested in the physiology of digestion should 
read Pawlow’s book which describes his brilliant studies in this field.* 
The chemistry of digestion is well covered in Hawk’s “Physiological 
Chemistry.’ 

The gastric response to various foods, as well as to psychic influ- 
ences, has been made the subject of exhaustive investigation by Hawk 
and his co-workers, and has been described in a series of articles 
published in the American Journal of Physiology.° A summary of our 
present knowledge in this field with a critical discussion appears 
in a recent article by Carlson.’ 

The mechanics of the digestive tract—an important and neglected 
subject—has been interestingly described in a monograph by Alvarez.° 


COMPOSITION OF THE FECES 


It is a popular fallacy that the feces consist of unabsorbed food 
residues. This is far from true; they consist in large part of intestinal 
secretions and excretions, of cellular material from the intestinal walls, 
of bacteria and (except in diarrhea) only in small part of food residues. 
It is interesting that the nitrogen content of the feces is relatively 
independent of the diet. It is as a rule the same whether the person 
takes large quantities of meat or confines his diet to rice." Evidently, 
the fecal nitrogen comes largely from the secretions which are poured 
into the intestines. Mosenthal,!? in his studies of the succus entericus 
of isolated intestinal loops, concluded that these secretions contain in 
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all from 300 to 400 per cent of the nitrogen of the feces, and that 
obviously a large part of this is reabsorbed. The bacteria of the 
intestines probably secure a large part or all of their nitrogen from 
these secretions. They furnish in their dead bodies about half the 
nitrogen of the feces. The extent to which the bodies of bacteria con- 
tribute to the bulk of the feces has been variously estimated up to 30 
per cent. Lusk!* quotes the following table by Lissauer. 


Taser 1.—ztent to Which Bodies of Bacteria Contribute to Bulk of Feces* 


Percentage of Dry 
Bacterial Substances 


Food in Dry Fecal Material 

A, EE Ci eee Bm DIESE TN EPR etre ne rie oR ste, ooh 4.3 

Taman tsssct. cee. Spt Gb Cs eRe eats Saree ano tere Ow arta o'0.C Sar 
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OW 31 cee Pan Ts RE REAR PACS ATO aoe So 5.4 

Ta AO gs sicio tore | Potatoes; and: breads. aca eae 7.6 
Tait rab bits) ence ec ee ene) ray. Ses a rece ns  oRae eae ae 120 
| FeO Cope SARE Re Ry aaa AOS setae Oa Mee sat Pa eI at aver 


* This table by Lissauer is quoted by Lusk. 


Concentrated foods, such as milk, cheese, eggs, meat and white 
bread are completely digested and are absorbed almost in toto; there- 
fore they leave little residue. When large amounts of fruits and vege- 
tables are eaten, however, there remains a rather large residue of 
undigestible cellulose, which undergoes fermentation, and, through the 
absorption of water, gives to the bowel content the proper bulk and 
consistency. 

The physical characteristics as well as the composition of the feces 
can be determined in part by the nature of the diet, but it is a mistake 
to assume that the residues from different meals can be sharply divided 
and recognized in the feces. Alvarez and Freedlander! found that 
minute glass beads given with the food did not all pass through the 
intestinal tract at the same rate of speed; some went through rapidly 
and others required a week or more to pass. Evidently any given 
specimen of feces may contain residues of food eaten a week or more 
previously. The average individual excretes from 100 to 150 Gm. of 
feces, which amount is sometimes doubled or still further increased by 
the ingestion of large quantities of vegetables and fruits. The con- 
sistency and other physical characteristics of the feces in their rela- 
tionship to the moventent of the bowels will be discussed in the chapter 
on Constipation. 
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CHAPTER III 


NUTRITIONAL FACTORS OF FUNDAMENTAL IMPORTANCE 
FUEL REQUIREMENT 


To determine a person’s fuel requirement is today merely a question 
of simplified mathematics. His basal metabolism can be predicted 
with a high degree of accuracy, and the influence of work can be esti- 
mated with a precision which is only a little less exact. The total 
energy liberated per hour or per day by a man (or woman) of a given 
age, height and weight while engaged in known work or activity can, 
with the experience tables of numerous investigators before us, be 
foretold with ease and accuracy. 

Such estimates are made by taking as the starting point, (a) the 
basal metabolism, and adding thereto (b) the calories required to 
cover the activities or the work in which the person is engaged and (c) 
a certain increment to meet the specific dynamic action of food—the 
“cost of digestion.”’ The influence of cold in stimulating metabolism 
need not under ordinary circumstances be considered, since the pro- 
tective influence of man’s clothing largely prevents the operation of 
this factor. If he is at rest in bed, obviously the influence of work too 
can be omitted. 

Basal metabolism was discussed in Chapter I. It was explained 
there that the basal metabolic rate is directly proportionate to surface 
area, or to some other factor such as protoplasmic mass, which in itself 
is proportionate to surface area, and that for accurate measurement 
body surface should be taken as the criterion. 

Surface Area.—Several formulas have been devised for estimating 
surface area; the most accurate and the one now in general use is 
Du Bois’! “height-weight” formula. From this formula Du Bois 
devised the chart shown in figure 1. The vertical lines represent height 
and the horizontal lines weight. The point where these lines intersect 
is located, and the proximity of this point to the nearest curved line 
will give the surface area. Since only one decimal point is given in the 
chart, it is necessary to estimate the second decimal. Intervening 
curved lines, such as would locate the second decimal point, are pur- 


posely omitted, since, as Du Bois? states, the surface area method is not 
58 


NUTRITIONAL FACTORS OF FUNDAMENTAL IMPORTANCE 


59 


accurate to the second decimal place, and such intervening lines would 
give a false idea of accuracy. The chart as constructed is sufficiently 


accurate. 


Boothby and Sandiford,? in their studies of basal metab- 


olism, have concluded that Du Bois’ “height-weight”’ formula offers the 
most accurate method for determining surface area, and from this 
formula they have devised the nomographic chart which appears in the 


chapter on Diabetes. 


TaBLE 1.—Constants for Computing Surface Area (K\/w?) (Benedict and Talbot) 


Boys 


Body Weight (without 
Clothing) 


MeL OMS OIG Move ernie ats ips Ate 
2 aL OOM IK se rare patie, seam 


Value of 
Constant 
“K 
= 10.0 Up 
2 10.6 6 
os) WL 10 
a 1h Bos 20 


Girls 
Body Weight (without Meiness! 
; Constant 
Clothing) eee 
K 
LosGn Kos eee noe as 10.1 
ter Ky SC. Sedect ce 10.6 
LONZONIK Ga il eae Sr kteeny eee: 10.8 
LOOM Rig eee oe ro i 


TasLe 2.—Estimated Body Surfaces for Body Weights from 3 to 40 Kg. (Benedict and 


Body 
Weight | Surface*| Surface* 
(with- Esti- Esti- 
out mated | mated 
Cloth- for for 
ing), Boys, Girls, 
Kilo- | Sq. M. | Sq. M. 
grams 
3 0.208 0.210 
4 OnZ52 0.255 
5 0.292 0.295 
6 0.330 0.333 
7 0.388 0.388 
8 0.424 0.424 
9 0.459 0.459 
10 0.492 0.492 
11 0.524 0.534 
12 0.556 0.566 
13 0.586 0.597 
14 0.616 0.627 
15 0.645 0.657 


Talbot) 
Body Body 
Weight | Surface*) Surface*| Weight | Surface*| Surface* 
(with- Ksti- Esti- (with- Esti- Esti- 
out mated | mated out mated | mated 
Cloth- for for Cloth- for for 
ing), Boys, Girls, ing), Boys, Girls, 
Kilo- | Sq. M. | 5q. M. | Kilo- | Sq. M. | Sq. M. 
grams grams 
16 0.711 0.686 29 1.086 1.048 
liv 0.740 0.714 30 Le LeLLO: 1.072 
18 0.769 0.742 31 1.154 1.095 
19 0.797 0.769 32 1.159 Vsti) 
20 0.825 0.796 33 1183 1.142 
Q1 0.853 0.845 34 1.207 1.164 
22 0.879 0.872 35 1.230 1.188 
23 0.906 0.898 36 1.254 Iba Ke) 
24 0.932 0.924 37 Werle 1.233 
25 0.958 0.949 38 1.300 1,266 
26 1.009 0.974 39 1.323 1.277 
Q7 1.035 0.999 40 1.345 1.298 
28 1.060 1.024 


* Surfaces estimated, using formula K~/w?; for values of K as given in Table 1 for 


the different weight ranges. 
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Du Bois states that his “height-weight”’ formula can be applied with 
accuracy only to adults and to children whose weight is over 20 Kg. 
(44 pounds). He suggests for very small children and infants the 
adoption of the figures given by Benedict and Talbot.* These inves- 
tigators have found that the Lissauer formula (10.3x)/w?) is sufficiently 
accurate for children, provided the value of the constant (10.3) is 
changed according to the age of the child. They propose the accept- 
ance of this formula with the use of the constants given in Table 1. By 
this means these authors have computed the surface area of children 
of varying body weight and have arranged the results as shown in 
Table 2. 

Basal Metabolic Rate.—After surface area has been determined, it 
becomes necessary to find the basal metabolic rate for the subject’s 
age and sex. The variation in rate according to age and sex has been 
studied by a number of investigators. The “sage standards”? of 
metabolism as given by Aub and Du Bois are generally accepted. 
These authors show that the rate per square meter increases rapidly 
from birth until about 5 years of age, after which there is a rather 
precipitous fall to 20 years, and then a gradual but constant decline. 
Table 3 gives the basal metabolic rate for the several adult age groups. 


TaB_e 3.—Calories per Square Meter of Body Surface per Hour (Height-weight Formula) 
(Aub and Du Bois) 


Age, Years Males Females 
14-16 46.0 43.0 
16-18 43.0 40.0 
18-20 41.0 38.0 
20-30 39.5 37.0 
30-40 39.5 36.5 
40-50 38.5 36.0 
50-60 37.5 35.0 
60-70 36.5 34.0 
70-80 35.5 33.0 


The truth of the surface area law has been called into question by 
Benedict.° This investigator, after an elaborate series of statistical 
studies, together with Harris, has devised the following “prediction 
formula” for basal metabolism: 


Where, h = total heat production in 24 hours. 


w = weight in kilograms, 
$ = stature in centimeters, 
and @ = age in years, the formula may be written: 
for men: 
h = +66.473 +.13.7516w + 5.0033s — 6.7550a 
for women: 


* 
h = +655.0955 + 9,5634w + 1.8496s — 4.6756a 


“/ 
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BODY SURFACE CHART 
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Cuart 1.—Du Bois’ chart for Determining Surface Area of Man in Square Meters 
from Weight in Kilograms (Wt.) and Height in Centimeters (Ht.) According to the 


Formula: 
Area (sq. cm.) = Wt.°-425 « Ht.2:725 & 71.84. 
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This formula offers a convenient and accurate means for predicting 
basal metabolism provided the subject is not too old and that he does 
not deviate too far from the average standard of body build. Boothby 
and Sandiford’? show in an ingenious manner that the prediction 
formula can be used to prove the accuracy of Du Bois’ method, and 
conclude that surface area is more directly proportionate to basal 
metabolic rate than is any other measurable factor. The consensus of 
opinion seems to be that for an individual of average height and weight 
the Harris-Benedict prediction formula will furnish an accurate esti- 
mate of basal metabolism, but that the Du Bois surface area method, 
although its results are often a little too high (about 4 per cent), will 
give more uniformly dependable figures, especially when subjects of 
unusual size are considered. 

It should be reiterated that the foregoing statements concerning 
the basal metabolic rate refer to the ordinary, fairly well nourished 
person about fourteen hours after a meal, and that the figures given do 
not apply during prolonged starvation or in states of marked inanition. 
It is a fact of great importance to the clinician that partial inanition 
reduces heat production as much as does complete starvation; this 
reduction may be as great as 30 percent. Lusk,* in an excellent review 
of this subject, suggests that there is a biologic adaptation to lowered 
energy intake, the object of which is apparently to conserve body fat. 
Nor do these figures hold good during fever or in certain other diseases 
notably the thyreopathies. This will be discussed in subsequent 
chapters. 

The Increment of Exercise and Work.—In estimating a person’s 
fuel requirements, there must be added to the number of calories 
necessary for basal metabolism a sufficient number of calories to take 
care of his ordinary activities and of any work in which he is engaged. 
For instance, sitting on a chair or the mere act of standing materially 
increases the metabolic rate; this increase has been estimated as 10 
per cent of the basal figure. The act of getting out of bed and dressing 
is estimated as adding about 150 calories. Walking along a level road 
at the rate of three miles an hour (the maximum of economic velocity) 
necessitates a metabolic increase of 1.1 calorie an hour for each pound 
of body moved. This applies to extra weight carried in the same 
measure as it applies to body weight. 


fs 


Carpenter, in his painstaking studies, found that the work of type- - 


writing resulted in an increase of from 30 to 70 per cent in the total 
metabolism above that of the resting periods, an average increase of 
about 50 per cent. The variations noted in different persons was due 
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to differences in facility and therefore in effort. Tables 4, 5 and 6 give 
the number of extra calories required per hour by men and women to 
meet the demands on energy made by various occupations. 


TaBLe 4.—Extra Calories per Hour Attributable to Occupations of Men (Lusk)* 
er ee ee oh 


Extra Calories of Metab- 
Occupation of Men olism per Hour Due to 
Occupation 

TREMORS io Sic Sle ke ES RES Side SRE os en as 44 
SOO KG CLume ee My alte erat eee i Sons ia a ioc Raat 81 
SOG IIIA CCL ae en nA Sin ty shea ee Re Lia te a 90 
Metal worker, filing and hammering.................... 141 
BEA AIAL CEEOL sHUTIMUMUERE 9710 ytociere se see ardeoa 6 ew, pale yas an alaleeba: 145 
Warpenter, making: a tables. ..c0. 266 cee ne oes dace ees 164 
Stonemason, chiseling tombstone....................... 300 
DLT eHEScLWWATIEN WOO CERT Ts mem n ee. lace Sods Sel eutlers ic-oneda case mb eae 378 


* This table and Table 5 are taken from Lusk, G.: Science of Nutrition, Ed. 3 
Philadelphia, W. B. Saunders Company, 1921 (table of extra calories per hour). 


Taste 5.—Extra Calories per Hour Attributable to Occupations of Women (Lusk) 


Extra Calories of Metab- 


Occupation of Women olism per Hour Due to 
Occupation 


SeaMstresss NCCE WOK, «acc, sc.clctel > gwen a Sa ense tT esn he 


RIS SOAWOLdS POL MUNUtC sree nee ch onc en dda eee 24 
Seamstress, using-sewing machine....................-- 57 
PROGR GCL eerie het Brac cn sie s: Sa lcaley lotivalniys > bpd Soke 63 
Housemarid (moderate: work"))..c.c.62 200 eee uct ene es 81 
Wain ness (MOGErate! WOLK™) ji2 ce o.o.e2 she oie » eke oie hae ow 124 
Mioticeumaicn(ardewOrkss arise eis fee oe cep ce ac een es 157 

214 


amnrcneson(harcewiotk)hartsetisp «binklse eens phy oe Mane Te 


* Cleaning windows and floors, scouring knives, forks and spoons, scouring copper 


and iron pots. 
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TaBie 6.—Average Energy (Heat) Output during Experiments with a Woman Engaged in 
Different Household Tasks* 
Dawes or ete eee aS Oe i ee 
Extra Calories of Metab- 


Character of Experiment olism per Hour Due to 
Occupation 

RESEUT Organ ies NAH is, uae ouays Riavenece Gere, Serena aera ae 00.0 calories 
ROM tee oh fe than hans Shh ae Aue ee 10.1 
@rGchetin gag Akh. ores aos Sak eta oe tee eee ieee 8.3 
Sewing 

Scalloping 75 cccvet atic icles sistant nares ceo ea eee 10.2 

PRUNING see RW eth tone ahl, bay de ieee ce a tena Wao 

EV STATMITS ERGs soca eee co sau ef ees ep teat eect aR ne 10.3 

Hemming and running. sesh tao aan cole ae 9.8 

Darin ee tyek ses cuca to cetetncdens ate ie ie ealal beter ea eer one Ree 8.0 

Aversge for SeWRIES wu) 52 sac ahuee cust oan woe 9.4 

Mressingunrant: (MOdel) a aceecla cere ve noeeantcaemenaree ete 23.6 
SMCS PAL OO ers: ct cata 2-1 ee ae eat ce cae cole een cece ae 40.1 
WAS CaflOOLNe Rin as.’ caciet cise eae ee eRe oeaa ee rete 29.0 
Wiashingttowels\zc:70 soto ees eerie any beter eaten 49.6 
Romine ctOwelsae oc... che inane osc einen eee ey eet eee 24.3 
Dishwashing 

Dale mi Oorcin Miighsatnc. tect econ area eee ears 30.0 

able LOOkcmahigh acd kok picte-sate airsarenuee ciacrate an eke 24. 4 

Bpablew Socemia higher: sasies aac suc eae ae ae Tena 20.3 

Average tor dishwashing»... ctasacamnice as slater 24.8 


* This table is taken from Langworthy, C. F., and Barott, H. G.: Energy Expendi- 
ture in Household Tasks, Am. J. Physiol. 52: 400, 1920. 

The Increment of Specific Dynamic Action of Food.—Since the 
mere ingestion and assimulation of food, notably of protein, increases 
the metabolic rate, the estimated amount of this increase must be 
added to the total metabolism. The extent to which this specific 
dynamic action is felt depends on the amount and kind of food eaten. 
The influence of meat is greatest, that of the other foods considerably 
less. This is illustrated by the figures in Tables 7, and 8, taken from 
Du Bois. 


If a person is on a mere maintenance diet with little meat, the 


increase in metabolism due to specific dynamic action may be only 8 or - 


4 per cent. When protein is present in the diet in such small amounts 
that the component amino-acids are used solely for the replacement of 
tissue lost by wear and tear, no specific dynamic action is exerted,! 
At the other extreme, a full dietary containing a great deal of meat 
may cause an increase of from 12 to 18 per cent. Benedict and 
Carpenter" have shown that a liberal meal of beefsteak may increase 
the rate as much as 33 per cent. As a rule, in accounting for the 
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specific dynamic action of food, the physician will not go far wrong if to 
the basal metabolism plus the metabolism of exercise he adds about 
10 per cent. 


TasBLe 7.—Experiments in Sage Calorimeter on Increased Heat Production after Ingestion 
of Glucose and Protein 


eas a. a 


Estimated | Heat Increase 
Fuel ; aor 
Value Increase in | Divided by 
Pa Heat, Fuel Value 
Calories 5 t 
Calories (Per Cent) 
E. F. D. B. | 100 Gm. glucose............. 370 25 .0 6.7 
E. F. D. B. | 200 Gm. glucose:.:...... 5... 740 36.0 4.9 
TCM. OO Cries S1MGOSC A syria an cee 740 44.8 6.1 
EK. F. D. B. | Casein and egg albumen, 10.5 
Gineenitrogen er eae 278 49.9 17.8 


TaB_e 8.—Summary of Calorimeter Experiments on Effect of Mixed Diet in Increasing 
Heat Production 


Calories, Per Cent Cost of 
. Diges- 
Total Esti- tion, 
: Fuel Nitro- mated Heat 
Subject Meals Value, ae Increase I 
Calories it Pro- Carbo- | in Heat cg 
GaN, Fat | 1 drate | Caloriest | Divided 
ein ydrate | Calories*) 1. Puel 
Value 
Chair Calorimeter Nutrition Laboratory 
H. L. H. | Moderate supper..... Lvot Tes: 11 21 68 84.0% 4.9 
A. L. L. | Heavy breakfast.....| 2,720 10.9 10 52 38 198.0* 7.3 
H. R. D.| Heavy breakfast..... 3,311 14.6 12 43 45 226 .0* 6.8 
Unit Respiration Apparatus Nutrition Laboratory 
AACE Small breakfast .....]| 468 3, OM 17 52 31 19.0 4.0 


* Increase actually found plus increase estimated for periods between ingestion of food and 
start of experiment and for period of from one to three hours after some of the experiments. 


An Example.—To illustrate, the daily fuel needs of a man, aged 40, 
5 feet 10 inches (180 cm.) tall, weighing 155 pounds (70 Kg.) and 
working eight hours as a shoemaker could be predicted as follows: 


Tasie 9.—Energy Requirement of a Shoemaker of 40 Years, 5 Feet 10 Inches Tall (180 
Cm.) Weighing 155 Lb. (70 Kg.) 
Basal metabolism: Surface area (180 cm. 70 kg) = 1.95 sq.m. Rate per 
hour per square meter for man 39.5 calories. Total basal metabolism for 


twenty-four hours (1.929 99:5 by. 24) Sit isles onesies natal oe semen sia 5 
Extra calories attributable to occupation (for shoemaker per hour 90 calories 


MOnkinescieht MOuTs—-O0) by SB) tia enone eee aie ls emieinin meine tg wate ne eg 720 
Extra calories attributable to an additional eight hours of ordinary activity 

(sitting on chair, walking to work, etc.) estimated =........... eee eeeeeee 500 

3,021 

302 


Increment (10 per cent) for specific dynamic action of food...............++ 
Dotal food requirement in colories...... 6... esee reese essere nrecnes 3,323 


3) 
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Simpler Methods.—The methods and formulas given above for 
evaluating separately many of the factors which influence a person’s 
metabolism and for predicting with a high degree of precision his fuel 
requirements are for the majority of persons unnecessarily elaborate. 
In diabetes mellitus, less often in nephritis or obesity, and rarely in 
other diseases such methods are applicable. However shorter methods 
will ordinarily suffice. Such accuracy in the prescription of the food 
presupposes similar accuracy in its preparation and consumption, a 
condition which it is difficult to secure except with the aid of a spe- 
cially equipped diet kitchen. Even the best of hospital kitchens, 
when not connected with a metabolism ward, are not prepared for such 
precision. Aside from the question of unnecessary labor, I think it 
important not to make a show of precision which circumstances do 
not warrant. 

In those diseases in which accuracy of metabolic control is required, 
it usually suffices to estimate the patient’s twenty-four hour basal 
metabolism by means of the Du Bois surface area chart or the Harris- 
Benedict prediction formula, and to add thereto a figure which is 
an approximately correct measure of the other factors which influ- 
ence his metabolism. Under other circumstances, it often suffices, 
to determine from tables already prepared that a clerical worker, 
for example, needs 2,700 calories, or a carpenter 3,500 calories, and 
to adopt without further question the appropriate figures. For such 
estimates of the total fuel requirements of people engaged in various 
occupations, the figures of Becker and Himiliinen™” are generally 
accepted (Table 10). They presuppose a working day of eight hours. 


Taste 10.—Total Energy Requirement Every Twenty-Four Hours Including Eight Hours 
of Labor, as Estimated by Becker and Hamalainen 


Men Calories 
LEY] (oid: etertees cae eee ee ROME eT Mi eT 2,600-2,800 
Bookbindersiiad. a... aia. een Ree ee ee 3,000 
Shoemalverse tr AL. olla ae eau oh nap Ae cee 3,100 
Metal:workers) 3: 2,02cuts-cyacunk Faas hee eee 3,400-3,500 
Painters? Kodi cre sta ccehta) Mech Uae ene nee a 3,500-3,600 
Cabinet. makersyy.<.carna.0 he eee ee Oa eee 3,500-3,600 
PLONE MISONS sin causa \ nev cmi ese aaah ee eee 4,'700—5,200 
Wood sawerse cos. cn shock Wee ets cee eee 5,500-6,000 

Women 
Seamstress’ (with hand needle)..............c~.........., 2,000 
Seamstress: (with machine) |e eae 2,100-2,300 
Bookbinder ¢.:. <0 .s,.n.utia tracer ae oe 2,100—2,300 
Household servants: sc :.... dnote eee 2,500-3,200 


Washerwomen :.i3000. ee ee ee 2,900-3,700 


A 
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Taste 11.—Dietary Requirements Assembled by Statistical Means as Reported by Lusk 


| Calories Author 
EE ae a a ee ge ee ee 
iRarmerssine. Connecticuty si. usa. 2 é0.6..00.4 3,410 Atwater 
ATM TS MIE VET IMOnit ss, yess ican «eke Ei eessgbeae 3,635 Atwater 
RarmerssnwNew cYOrk!. is. oss Secs ae ke 3,785 Atwater 
BaramerssneVexiCOun, oatiat cae os ee. 3,435 Atwater 
IH ARMenSTIMeLt Alves: Sok, cscs es eee ee 3,506 Atwater 
AIM CES ay Mamba liars ode eet ec Yay one es 8,474 Sundstrom 
Miemresum Derinelinc.: Wraxk iiss ee oi sk one oben 8,083 Woods and Mansfield 
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126 132 138 146 155 165 176 ] 


89 201 LBS. 


Cuart 2.—Metabolism in calories per day of men engaged for eight hours in various 
industrial pursuits. (From Lusk in J. A. M. A. 70: 823, 1918.) 


Lusk, in a paper published during the World War, illustrated in 
graphic charts the total caloric needs of different classes of people 
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engaged in various activities. From these charts can be determined 
at a glance the twenty-four hour metabolism of a man or woman who 
is engaged for eight hours of the day in the performance of a certain 
kind of work. In reading these charts it is not necessary to correlate 
height and weight, since this author has shown that between the ages 
of 20 and 50 a man’s weight may vary as much as 10 per cent without 
altering his metabolism more than 5 per cent. In these charts this 
factor must be counted only when the weight varies markedly from 
the normal. 


$2) 94a) SSS. 565) 16h 65 68 7 74 KG. 
(42 tA47_ AS21158 166 169 174179) __—*183. CM. 


TM 
ta 


6° FEET& iNCHES; 
i) Ng (23 127 134 142 157 163 LBS. 


Cuart 3.—Metabolism in calories per day of women engaged for eight hours in various 
industrial pursuits. (From Lusk in J. A. M. A. 70: 823, 1918.) 


Children.—The statement made at the beginning of this chapter 
concerning the accuracy of metabolic prediction does not apply to the 
active child; for no one has yet been able to measure accurately the 
enormous amount of energy put forth by a child, especially by an 
active boy. Not only is his basal metabolic rate proportionately 
higher (about 25 per cent), but he burns up an enormous amount of 
fuel through his almost incessant muscular activity. The same, to a 
less extent, can be said of a girl, The total metabolism of a boy of 12 


~ 
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or 14 years often exceeds that of his father. Gephart’s!4 observation 
of the food consumption of boys at a private boarding school showed 
that their food intake frequently reached 5,000 calories. Benedict 
and Talbot,'> in their studies of the metabolism of growing children, 
state: “The activities are, it is true, enormous. The food consump- 
tion is proportionately great.”” The chart which follows represents 
Lusk’s estimate of the metabolism of a boy of varying degrees of 
activity. 


$4,139.59 N20 145.169 19 2205 22 25°27 30 33-35 40 45 So KG. 
50 fj OMe T SB 828 89! 961 106 !'12 117 122 127 133 137 142 148 155 I60CM. 
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CHART 4.—Metabolism in calories per day of boys from birth to 15 years of age, (From 
Lusk in J. A. M. A. 70: 822, 1918.) 


Kind of Food.—The foodstuff which best meets these requirements 
for energy was discussed in an earlier chapter. It was there explained 
that carbohydrate furnishes the energy for the accomplishment of 
work, and that labor can be more efficiently performed when the diet 
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consists largely of carbohydrates. Protein metabolism is not appre- 
ciably increased by muscular activity, and little if any of the protein 
of food (except that part which is converted into glucose) can be used 
for muscular work.!® In case of need, fat will furnish the fuel for 
muscle energy, but probably in an uneconomical manner; some of its 
energy is undoubtedly lost by its conversion into glucose or into some 
related body. From a physiologic standpoint, it is of great importance 
to know that carbohydrate is the most economical source of energy, 
and that as a protein sparer it is much superior to fat. 

A complete discussion of man’s fuel requirements may be found in 
Lusk’s “Science of Nutrition.!! 


THE PROTEIN PROBLEM 


How much protein does a person need? What is the smallest 
intake compatible with the assured preservation of health and vigor? 
This has been a much discussed question, and in order to answer it 
in the light of present-day knowledge, three points must be considered 
(a) the quality or biologic value of the protein consumed, (b) the 
distinction between minimum and optimum as applied to protein 
intake and (c) the criterion by which “health and vigor” are judged, 
whether by a sense of well-being with the efficient accomplishment of 
work experienced during a limited period or by the preservation of 
youthful vigor with comparative freedom from disease during an appre- 
ciably large fraction of the person’s life. These considerations will be 
discussed below. 

Biologic Values.—An important truth which was not fully appre- 
ciated in the earlier discussions of man’s protein needs is the fact that 
no two proteins are exactly alike, and that because of differences in 
structure they may vary widely in nutritive value. Proteins consist 
of chains or groups of amino-acids linked together, and it is the kind 
and number of these component amino-acids, or building stones as 
they are called, which determine the nutritive value of a protein. At 
one extreme of nutritive value is gelatin which, because of its failure 
to supply the three amino-acids—tryptophan, tyrosin and cystin—is 
an incomplete protein. When gelatin is taken as the sole food protein, 
even in large amounts, nutritive failure results. It would appear, for 
example, that the organism uses tryptophan for the manufacture of 
hormones or other vitally important bodies (thyroxin), and that 
because of this need this building stone is essential to life. For 
similar reasons the other amino-acids are equally essential. When, 
however, these three missing amino-acids in sufficient amounts are 
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added to the gelatin diet, then this nutritional fault disappears and 
nitrogen equilibrium can be established. 

At the other extreme is the milk protein casein. This supplies in 
full measure all of the amino-acids necessary to life, and therefore 
growth and full vigor can be maintained even when this foodstuff is the 
sole protein component of the diet. 

The term “biologic value” has been adopted to express this nutri- 
tive suitability, and proteins are classed as of high or low biologic value 
according to the completeness with which they supply all of the amino- 
acids necessary for the construction of the animal’s own tissues. 

At the top of the list, among those of unusually high value, stand 
the proteins of milk; those of meat are also of high biologic value. In 
comparing the nutritive value of kidney, liver and muscle of the ox, 
McCollum and his co-workers found that the kidney is superior to the 
others, with the liver second and muscle meats third. 

Of lower biologic value are the plant proteins, such as those of the 
cereal grains, wheat, corn, oat, rice, peas, and beans. Among these, 
wheat ranks highest. It would appear that each of these seeds con- 
tains all of the necessary amino-acids, but that in each one or more of 
these building stones are present in such inadequate amounts as to ren- 
der the entire protein of low value. Just as a chain is as strong as its 
weakest link, so is a protein as valuable as the building stone which it 
provides in smallest amount. When taken alone as the sole source of 
protein, none of these grains will long maintain health and vigor. 
They must be supplemented by proteins from a different source. 

This supplementary value of a protein is of great importance. A 
given protein, because of its failure to supply one or more building 
stones properly, may be of low biologic value; but it may still be useful 
as a food because when it is supplemented by another protein which 
provides the missing amino-acids, the mixture of the two will be of 
high biologic value. It has been found that two cereal grains do not 
supplement one another satisfactorily, but that proteins from a widely 
different source must supplement these grains. A good supplementary 
relationship has been found to exist occasionally between a cereal 
grain and a legume seed, notably between wheat and peas: a mixture of 
corn and peas is not so valuable. Meat proteins enhance the value 
of the cereal grains in the most satisfactory manner; milk runs a close 
second. 

In determining the biologic value of a protein, it is not possible to 
differentiate the several physiologic purposes for which this protein 
may be used. Whether it is used for growth, for maintenance, or for 
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the production of milk, it must always be given the same value. This 
is a complex problem, however, and one concerning which there may 
be more information in the future. 

Before consideration can be given to the amount of protein needed 
by man, there must be a full appreciation of the importance of biologic 
values and of the supplementary properties which the various proteins 
exhibit toward one another. To reach the highest degree of physio- 
logic economy, it is essential that those proteins of the diet which are 
of low biologic value, such as those of the cereal grains, be supple- 
mented by proteins of high biologic value and of good supplementary 
worth, such as are found in meat or milk. The painstaking studies in 
this field by McCollum and his coworkers, by Osborne, by Mendel, 
and by others, are described by McCollum in his book on nutrition.'® 
The reader is referred also to the lectures of Mendel’ and to a recent 
résumé of this subject by Mitchell.?° 

Minimum and Optimum.—There is wide divergence of opinion 
concerning the minimum amount of protein which will maintain 
health and vigor. Shall we accept as correct that amount of food 
which the race has instinctively chosen, or shall we adopt the figure 
indicated by experimental studies? The pioneer physiologist Voit, 
after observing the amount of protein eaten by a large part of the 
population, concluded that for the average man weighing from 70 to 75 
Kg. and engaged in ordinary activities, 118 Gm. represents the 
appropriate protein intake. Atwater arrived at a similar figure, 120 
Gm. This estimate was universally accepted for a long time. 

Then Professor Chittenden?! made his studies of physiologic 
economy in nutrition. He experimented first on himself. He found 
that on a relatively low protein intake, about 40 Gm. daily, he enjoyed 
better health and greater vigor than ever before; his several minor 
ailments disappeared, and he could do better work. Similar studies 
were carried out on groups of volunteer Yale students and for a period 
of nine months on a squad of soldiers. These students and soldiers 
experienced exuberant health and vigor while on a relatively low pro- 
tein intake. From these observations, Chittenden concluded that man 
habitually eats too much, especially too much protein, and that greater 
health and happiness can be maintained with a protein intake of 
approximately 50 Gm. daily. 

Hindhede, who has been widely quoted, is another champion of 
physiologic economy in nutrition; independently, he has reached 
conclusions similar to those of Chittenden. He relates that he feels 
much better and can do better work when on a diet which contains no 
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meat and comparatively little protein. Other physiologists also have 
come to accept Chittenden’s conclusions. Lusk?’ states that he is 
reliably informed that the physiologist Rubner, who before the World 
War was violently opposed to restricted protein intake, has recently 
modified his views and has become a convert to the more limited diet. 
On the other hand, Friedrich Miiller?* has recently told of the marked 
decrease in mental and bodily efficiency, with diminished resistance 
to disease, which was experienced in Germany during the war; the 
mortality from tuberculosis was enormously increased. A prominent 
feature of this war-time ration was protein deprivation. 

Lusk,?* in discussing Chittenden’s views, makes this significant 
statement: “It remains to be seen whether this quantity of protein in 
the ration (40 Gm.), which is not greater than the body would metab- 
olize in starvation, is advisable as a program for the whole of one’s adult 
life.’ In concluding this discussion, he expresses the opinion that 
there is no reason why people living in a cool climate should not, 
according to the dictates of appetite, continue to ingest about 100 Gm. 
of protein daily. 

McCollum favors the more liberal protein allowance, and through 
his experiments on animals throws a new light on this problem. 
McCollum, Simmonds and Parsons” restricted young mice to a diet 
which, as regards the protein content, was faulty in various degrees. 
It was found that on such a diet a young animal could be raised to 
maturity and for a time maintained in comparative health—but for a 
time only—for on this diet the animal soon showed evidences of disease 
and early senility. These experimenters, after extensive observations 
on large groups of young rats, concluded that a diet which deviated 
even in slight degrees from the optimal in protein content resulted in 
disturbances of the nervous system and otherwise affected the entire 
life of the animal. 

McCollum”® calls attention to the fact that a diet may be grossly 
at fault and yet produce no recognizable damage if adhered to for only 
a relatively brief fraction of the animal’s life—for not more than 5 per 
cent of his span of life. If the nutritive fault is continued longer, 
intercurrent disease, lessened fertility and early senility occur. He 
expresses the opinion that the nine months’ period of Chittenden’s 
observations on students and soldiers, a period which represents only 
about 1 per cent of man’s normal span of life, was entirely too short to 
warrant deductions of far-reaching character. What would have been 
the result had the restricted diet been adhered to through a period 
of several years? Reasoning from the animal experiments reported 
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above, one would conclude that after a time these individuals would have 
exhibited so-called functional nervous disease and lessened efficiency, 
and that they would have aged early. 

It should be emphasized here that this discussion does not concern 
the harmful influence of high protein diets on people whose kidneys are 
diseased; nor is it concerned with the ill effects which may follow the 
ingestion of excessive amounts of protein by healthy persons. McCol- 
lum2? produced nephritis in rats by means of a food mixture which 
contained from 30 to 40 per cent protein; Newburgh?* caused this dis- 
ease in rabbits who were fed on a diet consisting largely of meat; but 
in each of these two series the protein consumed was excessive, and in 
the latter series the carnivorous character of the diet was grossly 
abnormal. Opposed to these results were those of Jackson and Riggs,”® 
who concluded: “‘By feeding very high protein diets over a period of 
ten to twenty months, or about a third of the rat’s life, we have been 
unable to produce in these animals any recognizable nephritis.” 

It is of interest to consider the reasons which actuated the pro- 
ponents of the low protein diet. Chittenden was induced to practice 
protein economy partly through a desire to spare the kidneys, liver 
and other organs. Is this necessary? ‘The kidney, as is well known, 
has a large factor of safety. It is said that two-thirds or more of its 
parenchyma must be destroyed before loss of function results. There 
is reason for believing that the liver has a similar factor of safety. 
When these wide margins of safety are considered, one is led to regard 
as unnecessary the dietary restrictions which are intended to reduce 
their work to a minimum. 

Chittenden was also influenced by the fear of absorption of protein 
decomposition products from the bowel. This phobia, which is an old 
one, is deeply embedded in the minds of many observant physicians. 
A great deal has been written on the subject, most of it based on vague, 
general impressions rather than on accurately controlled clinical obser- 
vation. While this is still an open question, I think it must be admit- 
ted that no one has succeeded in proving that any definite disease 
results from the absorption of the products of protein decomposition. 
Alvarez*® has recently reviewed the entire subject of intestinal auto- 
intoxication, so called, and one would conclude from the work reported 
by him that these fears are not well grounded. It would appear that 
bacterial invasion through the wall of the intestine rather than the 
absorption of chemical poisons is the chief cause of trouble. After 
summarizing the evidence against protein decomposition products, 
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Alvarez gives the Scotch verdict ‘not proved,” with an evident 
leaning toward “not guilty.” 

In honor of the more liberal side of the protein problem there is a 
clinical consideration which is too often overlooked. I have been 
impressed by the anemia shown by many patients who, from necessity 
or from a desire to become fashionably thin, have subjected themselves 
to rigid dietary restriction. Animal experimentation has proved 
that a diet which contains a liberal amount of meat is the best blood 
builder,* and one wonders whether an optimum protein intake is 
not, after all, good insurance against disease. Clinical experience 
shows that it is. 

Reproductive activity and fertility are influenced by food. Slon- 
aker and Card* found that pubescence, fertility and the menopause in 
mice were unfavorably influenced by a restricted diet. They con- 
clude: “The addition of animal protein to the diet produced a reduction 
in sterility and an approach to normal conditions of pubescence, meno- 
pause and period of reproductive activity.” MacLeod,** as the 
result of feeding experiments with rats, reported: “Experiments indi- 
cate improved reproduction and lactation when fresh meats in a mixed 
diet is increased from 10 grams per rat per week to 40 grams per rat 
per week.” Benedict and his co-workers observed that a restricted 
diet in man definitely depresses sex instinct, even when it produces 
no other observable effect. They say “‘Our data indicate that nature 
demands a rather high metabolic level for the normal functioning of 
sex in man.’’*4 

Consider, too, the question of stamina. It has been suggested 
repeatedly, and with good reason, that the stimulus which a liberal 
protein diet gives to metabolism determines to a considerable degree 
the vigor of the individual and the stamina of the race. 

Thus it would appear that the terms minimum and optimum as 
applied to diet are not synonymous, and that the smallest permissible 
intake is not necessarily the best. Meltzer*> understood this when he 
said that as an engineer adds the factor of safety to his specifications 
when he builds a bridge, a similar factor of safety should be added in 
the diet. We may be able to get along happily and well, at least for a 
time, on a minimal protein intake, but the diet which promises greatest 
insurance against decay and disease is the one which carries with it a 
liberal factor of safety. This is the optimum diet. 

Conclusion.—It seems fair, then, to conclude that the earlier 
estimates of man’s protein needs were approximately correct, and that 
to enjoy sustained vigor and to experience his normal expectancy, man 
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must eat a liberal quantity of good protein. By liberal is meant an 
amount in excess of his theoretic needs, such an’ amount as the race, 
in its long experience, has instinctively chosen—say, 100 Gm. daily, 
more or less. By good is meant proteins or protein mixtures which are 
of high biologic value, in which the proteins of meat or milk, preferably 
of both, find first place. 


FOOD FACTORS OF UNKNOWN NATURE—VITAMINS 


Introductory.x—The animal is accustomed to derive his nourish- 
ment from fresh native foods, such as plants and the flesh of other 
animals. When he is made to live on purified, highly refined foods, 
nutritional failure results and characteristic disease often ensues. 
Certain essential factors of unknown chemical nature are lacking in 
this purified diet. At the present time five such factors are tentatively 
recognized. They are known as vitamins. 

The history of vitamins goes back to the old-time sailing vessels, 
and to the scurvy from which their crews suffered. It was pointed out 
as early as 1747 that scurvy could be prevented if the sailors were given 
lemon juice or orange juice; about 1800, the frequency of this disease 
in the British navy was greatly lessened when lemon juice became a 
part of the regular ration. Thus it was proved that scurvy results 
from a lack of some substance which can be supplied by lemon juice. 
The next chapter in the history of vitamin deficiency concerns another 
disease, beriberi, which also accompanied the restricted ration of the 
sailor. This disease was the scourge of the Japanese navy until 1885, 
when, following the advice of Takaki, barley was substituted for a part 
of the polished rice which heretofore had formed the chief ration. By 
this simple change the Japanese brought about: the almost complete 
disappearance of beriberi from their navy. Later, Eijkman described 
an illness in fowls similar to beriberi, and expressed the view that this 
disease is due to some hitherto unknown nutritive substance present in 
rice polishings, to which disorder he gave the name “nutritional 
polyneuritis.”’*® It was found that the substance in question is soluble 
in water and that it belongs to none of the well known groups of food- 
stuffs. Subsequently, Funk claimed to have isolated this body, to 
which he gave the name “‘beriberi vitamin.” He attributed pellagra, 
scurvy and rickets as well as beriberi to vitamin deficiency. To Funk 
is due the credit of bringing into the limelight this important question 
of deficiency diseases. In an attempt to reproduce beriberi in guinea- 
pigs by means of polished rice, Holst and Frélich found that instead 
of developing this disease the animals exhibited the characteristic 
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symptoms of scurvy. Further experiments revealed the separate 
identity of the antineuritic and antiscorbutic principles, and indicated 
that both were lacking from this diet. 

A vast amount of experimental work was done about this time on 
the feeding of young animals with purified foodstuffs, such as purified 
casein, starch and lard, to which was added an appropriate salt mix- 
ture. Such animals failed to grow. McCollum and Davis*’ found 
that young animals restricted to such a diet would grow well when 
butter fat or egg-yolk fat was added to the food, but not when olive oil 
or lard were the sole sources of fat. From this they concluded that 
certain fats contain a dietary essential not hitherto recognized. A 
little later Osborne and Mendel,** pursuing similar experiments with 
purified foodstuffs, found that young animals were retarded in growth 
and that older animals developed a characteristic disease of the eye 
when the diet did not contain fat. These investigators found that the 
addition of butter or cod liver oil to the diet permitted growth and 
prevented the development of the characteristic disease of the eye. 
These studies pointed to the existence of an important principle which 
is essential to growth. 

Recently McCollum®? has called attention to the fact that the dis- 
turbances in the metabolism of calcium and phosphorus which gives 
rise to rickets is prevented by a substance which is found in great 
abundance in cod liver oil. He suggests that rickets is a true defi- 
ciency disease due, among other causes, to the absence from the diet of 
yet another vitamin. 

More recently, Evans and Bishop*? have shown that fertility in 
mice is dependent on the presence in the diet of a vitamin distinct from 
those previously described. 

This important subject of vitamins is an unfinished chapter, and 
much that has been written will no doubt undergo revision. From the 
observations briefly reported above as well as from the enormous mass 
of other experimental work, opinion today has so crystallized that 
five fairly well characterized vitamins are recognized. Attempts have 
been made to give these vitamins names which are suggestive of their 
physical properties or their physiologic action, such as “‘fat-soluble,”. 
“water-soluble,”’ “‘antiophthalmic,” “antineuritic,”’ “‘antiscorbutic” 
or “antirachitic,’’ but in the light of our present knowledge it seems 
best to adopt a simpler terminology—one which does not commit one to 
a premature description of physiologic action. The vitamin related 
to growth is called “vitamin A;” to beriberi, “vitamin B;” to scurvy, 
“vitamin C;”’ to rickets, “vitamin D;” and to gestation, “vitamin E.” 
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Descriptive.—Vitamin A is essential to growth. This, however, 
is not its sole function, since the animal whose diet is deficient 
in this factor also shows, among other disturbances, greatly increased 
susceptibility to infection. This is especially evident in the eye, where 
infection superimposed on a dry conjunctiva leads to the characteristic 
disease, xerophthalmia or keratomalacia. If a little butter fat or 
other substance containing this vitamin is added to the diet, growth is 
promptly resumed; or if changes have occurred in the eye, these 
quickly disappear. Vitamin A deficiency probably renders all of the 
organs less resistant to infection. 

Feeding experiments have proved the separate identity of vitamin 
A. It will not prevent beriberi in pigeons or scurvy in guinea-pigs. 
Likewise, it will neither cure rickets nor prevent the type of sterility 
described by Evans and Bishop. 

Vitamin A is fat-soluble and can be extracted by means of ether 
and other fat solvents. It is found in abundance in milk, butter 
fat, egg yolk, and cod liver oil, and in smaller amounts in beef fat. 
It is fairly abundant in the organs of animals, but little is present in the 
muscles. It is found in rich abundance in the green leaves of plants, 
notably in spinach, alfalfa, lettuce, cabbage and cauliflower. Toma- 
toes are equally rich. In plants this vitamin is perhaps held in some 
loose combination with chlorophyl, which would explain its resistance 
to drying and to the action of fat solvents in the green leaf. When set 
free by the digestive juices, however, it is readily taken up by the 
body fats. This vitamin is lacking in vegetable oils, such as cotton 
seed, olive and almond oils and in lard. 

The animal does not seem to have the power of manufacturing 
vitamin A, although it can store this substance in relatively large 
amounts. Thus, milk depends for its vitamin richness on the food of 
the cow. If the cow feeds in green pastures, her milk in this respect 
will be rich, but if on grain and other foods poor in vitamins, it will be 
correspondingly poor. 

Vitamin A is moderately stable to heat if not exposed to oxidation. 
It will resist boiling for a time, but continued high temperatures plus 
exposure to oxygen leads to its rapid destruction. It would appear 
that in plant tissues it is a little more resistant to these destructive 
agencies. 

The disturbances caused by lack of vitamin A will be discussed 
in the chapter on Deficiency Diseases. 

Vitamin B.—Vitamin B also is concerned in growth, but the most 
graphic disorder to which it is related is polyneuritis. The typical 
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forms of this are seen in the polyneuritis of fowls and in beriberi in man. 
Pigeons when fed solely on a diet of polished rice, will develop poly- 
neuritis, become helpless and die. A most striking change is seen when 
such a bird, evidently within an hour or so of death, is given a few 
cubic centimeters of a watery extract of rice polishings or other sub- 
stance rich in vitamin. Immediately, improvement is evident; within 
a few minutes the bird holds up his head; he pulls himself together, 
and in a short time he appears almost well. A similar thing has been 
observed in a polyneuritic dog. Helpless and unable to use his legs, 
such a dog within a few hours after the injection of neutralized tomato 
juice is able to walk again.*! Patients with beriberi also exhibit defi- 
nite though less striking improvement as soon as they receive food 
containing vitamin B. 

It should be added that a direct causal relationship of vitamin B to 
beriberi is not yet universally accepted. Some other factor in com- 
bination with avitaminosis may play a réle. In one way or another, 
however, vitamin B is concerned in the production of this disease. 

Other equally important disturbances follow vitamin B deficiency. 
There is atrophy and congestion of the intestinal wall, chiefly in its 
upper portions, with loss of neuromuscular control. These gastro- 
intestinal changes are accompanied by disturbances of secretion and 
impairment of assimilative powers, as well as by a breakdown of the 
normal defenses against bacterial invasion. A fundamental distinc- 
tion is said to exist between the nervous and the alimentary manifes- 
tations of vitamin B deficiency. Whereas the former are probably due 
in large measure to functional disturbance, the latter evidently rest on 
widespread destruction of tissue.” From a clinical standpoint, the 
alimentary disturbances are of greater importance. 

It is said also that this vitamin is a stimulant to metabolism and to 
certain of the endocrine glands, and that therefore its deficiency leads 
to endocrine imbalance. 

Vitamin B is abundant in the yolk of the egg, in milk and in the 
leafy portion of green vegetables. Muscle meats are poor in this 
respect, but the heart, liver and kidney contain this vitamin in larger 
amounts. The whole grain of the cereals contains vitamin B in, rela- 
tively large amounts, but the endosperm is poor in this substance; the 
more the grain is refined in the milling, the less vitamin will be con- 
tained in the product. This is particularly true of rice, in which 
the pure endosperm contains practically no vitamin. Since milling 
removes from the wheat a large part of its vitamin B, the suggestion 
has been made that we eat the whole grain or at least less highly milled 
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flour. The objection to this is that flour and other cereal products 
- must be stored over long periods of time and transported great dis- 
tances, and that they do not keep well unless highly milled. It seems 
best for the American people to continue to consume flour which has 
good keeping qualities even though poor in vitamin B, and to make up 
for this deficiency by eating other foods rich in this factor. 

Vitamin B is readily soluble in water. It is relatively resistant to 
heat and is destroyed only by prolonged cooking such as occurs in 
canning. It should be borne in mind, however, that in the boiling 
of vegetables a large part of this vitamin, because of its ready solu- 
bility, is taken up by the water and may in that way be lost. 

Beriberi and related disorders will be discussed in the chapter on 
Deficiency Diseases. 

Vitamin C.—Lack of vitamin C not only produces scurvy, but it 
leads also to many related atypical states of ill health. In the guinea- 
pig a diet of bread or grain alone will produce loss of weight, hemor- 
rhage in the skin and joints, soreness of the joints, separation of the 
epiphyses and disease of the gums with loss of teeth. The addition of 
a little cabbage or other fresh vegetable containing vitamin C will 
cause prompt subsidence of these symptoms. 

The scurvy which occurred on the ancient sailing vessels is today 
a rarity. Numerous writers, however, have described atypical forms 
of scurvy which occur among infants and in adults who live on diets 
poor in vitamin C, An adequate supply of this vitamin is essential 
to the proper development of the teeth. Its deficiency in the food of 
the mother will lead to malformations and early decay of the young 
animal’s teeth. 

Vitamin C is contained in abundance in the juice of the lime, orange 
and lemon, although the last two are about four times as rich as the 
first. Lemon juice has been treated and preserved in the shape of 
lozenges in such a manner as to retain its antiscorbutic properties. 
The tomato also is especially rich in this factor, and in children espe- 
cially has proved an excellent antiscorbutic. An important fact in 
this connection is that canned tomatoes appear to be fully as effective 
as the fresh fruit. Hess states that strained canned tomato can be 
given with impunity to infants, two tablespoonfuls being the dose for 
babies of 3 months. He also places considerable value on carrots agd 
calls attention to the fact that their antiscorbutic property is dependent 
somewhat on their freshness. Lettuce, spinach and cabbage are of 
value as are also apples, strawberries, raspberries and cloudberries. 
Milk and eggs are variable as regards their richness in this vitamin. 


NUTRITIONAL FACTORS OF FUNDAMENTAL IMPORTANCE 81 


Vitamin C is particularly sensitive to heat if exposed at the same 
time to the oxygen of the atmosphere. This destruction is greater . 
when the food is cooked long than when it is kept at a relatively high 
temperature for a short period of time; thus we would expect the fireless 
cooker to be particularly destructive. The same applies to canning, 
but an exception, as stated, must be made of the tomato, perhaps 
because of its natural acidity. Recent experiments would indicate 
that this destructive action of heat on vitamin C is more properly 
attributable to oxidation. If protected from air during the process of 
cooking or canning, a food will retain its vitamin C in much greater 
potency. In milk vitamin C is particularly sensitive to continued 
heat plus oxidation. It is said that unsweetened, condensed milk loses 
most of its vitamin, but that the sweetened variety retains an appre- 
ciable quantity. Dried milk properly made by the Spray process also 
retains an appreciable amount of its antiscorbutic properties. It 
should be repeated that the food of the cow determines the vitamin 
richness of her milk. 

This subject is discussed at greater length in the chapter on Scurvy. 

Vitamin D.—Cod liver oil contains a substance which will prevent 
rickets or, if the disease is established, will stay its progress. This 
substance has been called vitamin D. 

Rickets is a disease of metabolism which is accompanied by a dis- 
turbance of the salt equilibrium of the blood and of failure of the nor- 
mal calcium deposition in the bone. McCollum and his coworkers 
have shown that rickets often accompanies a diet which contains an 
excess of calcium with suboptimal amounts of phosphorus or, on the 
other hand, one which contains too much phosphorus and an insuffi- 
cient amount of calcium. He emphasizes the great importance to the 
animal of a diet which provides these two elements not only in sufficient 
amounts, but also in the proper ratio. 

This question of the relation of diet to rickets is not difficult to settle 
when dealing with experimental animals; for, taking the rat as an 
example, a diet which presents certain faults in respect to its salt 
content is a potent cause of the disease. With man, however, the ques- 
tion is not so simple. Undoubtedly this disease in children, particu- 
larly in older children, is in some way related to faulty diet, but no 
single fault except a deficiency in vitamin D is common to the diet of 
all rachitic children. It has been suggested that the faulty diets 
observed in rachitic children are so constituted as to be predisposing 
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To turn from causation to prevention, it is evident that there are 
two factors, either of which will prevent or halt the development of 
rickets. One of these is sunlight, a highly potent factor; the other is 
this unknown substance which is contained in cod liver oil and to 
which we apply the term vitamin D. Both are factors highly effective 
whether acting alone or together. The manner in which these two 
factors act is uncertain. Park believes that they have a stimulating 
or regulatory influence on bone metabolism. He suggests that this 
disease offers excellent evidence of the dependence of the human body 
on the energy of the sun’s rays, whether direct as ordinary sunlight or 
‘indirect in the form of equivalent energy stored in the food. 

Attempts have been made to identify vitamin D with the fat- 
soluble vitamin A; but since cod liver oil, after its contained vitamin A 
has been destroyed by oxidation, still exhibits antirachitic powers and 
since coconut oil, which does not contain vitamin A, shows definite 
antirachitic properties, it seems fair to conclude, as McCollum** has 
done, that these two vitamins are distinct, and that antirachitic vita- 
min D has an identity of its own. 

This vitamin is present in abundance in cod liver oil and in other 
fish oils. It is also present, but in smaller amounts, in butter fat, and 
coconut oil. It is missing from vegetable fats. Dubin and Funk** 
have prepared a concentrate of cod liver oil which carries in highly 
potent form both the antiophthalmic and the antirachitic factors. 
Their crude concentrate is two thousand times more active than the 
fish oil, which concentration may be carried to an even higher degree. 
Compressed tablets of potent concentrated vitamin D have been 
placed on the market. 

Rickets and its relation to vitamin D will be more fully discussed 
in the chapter on Deficiency Diseases. 

Vitamin E.—Evans and Bishop‘? have shown that when rats are 
reared on a basic ration consisting of casein, cornstarch, lard, butter 
fat, yeast and an appropriate salt mixture, they attain maturity in a 
normal manner but fail to reproduce. The sexual cycle in these 
animals is normal, and they conceive in an apparently normal manner; 
but, after a time, gestation ceases and the placenta and fetus are 
absorbed. It would appear that the early steps of reproduction pro- 
ceed normally, and that the trouble lies chiefly if not solely in the 
placenta. Evans and Bishop believe that there is missing from the 
diet some substance essential to reproduction, and they provisionally 
designated this missing factor substance X; it is now called vitamin E. 
They have shown that this substance is distinct from all of the hitherto 
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described vitamins; for this anomaly of reproduction cannot be pre- 
vented by butter fat (vitamin A), by yeast (vitamin B), by fresh orange 
juice (vitamin C) or by cod liver oil (vitamin D). It can be prevented, 
however, by the addition to the diet of lettuce leaves, cereals, fresh 
meat (cheek muscle) or egg yolk. Any of these foods will promptly 
restore fertility. Thus it would appear, as suggested by these authors, 
that certain natural foods, notably those just mentioned, contain 
.a specific substance which is essential to reproduction. 

The manner in which this vitamin acts and the circumstances 
which influence its action have been the subject of interesting 
experiments. For instance, McCollum‘*** and his co-workers 
have found that vitamin E aids in the assimilation of iron and that 
lack of it causes a “crisis in iron assimilation” which in pregnant 
rats leads to the death of the fetus. It is interesting, too, that this 
action is apparently influenced by associate factors. Evans and 
Burr*® have found that wheat germ, which is invariably rich in 
vitamin E, can be robbed of its curative action when it is mixed with 
large amounts of certain fats. For further information concerning 
vitamin E, the reader is referred to the section on Diet and 
Reproduction. 

Clinical Aspects.—The ae aspects of vitamin deficiency will 
be discussed in the chapter on Deficiency Diseases. It should be 
emphasized, however, that the interest which vitamins hold for the 
physician is not alone in their relation to certain well defined diseases 
such as scurvy, beriberi and rickets, but rather in the fact that chronic 
vitamin deficiency produces numerous vague, borderline states of ill 
health which often puzzle the physician and disable the patient. 
These last are of far greater importance to the physician of today than 
the more clearly defined deficiency diseases. 

For a complete review of this subject, the reader is referred to 
the writings of McCollum,'® of Sherman,*® of Sherman and Smith*® 
and of Funk.* . 
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Taste 12.—Distribution of Vitamins in Investigated Food Materials* (Sherman and 


Smith, and Others) 


a a aT a 


Source 


Grain products: 
BarleysiwWolenrncc9. 309 Soca ahs aoe 
Breads white: (water) ncccne ie see eee 
Breads white: (mille) @eeeere ce eee eee 
Bread, whole wheat (milk).............. 
Bread, whole wheat (water)............. 
@orna(Maize), whites. se =o eee ee 
Corn’ (maize), yellows... 5... .0..05.07° 
Cottonseed) mealt.... 228s. God ese hate 
Bl GUT SWhite se nos fe oar os oreo ee 
Grains; Splroutedeess ee aa en eee 
Brussellsssproutss aa. scot oe ee aire 
Malti ereen Mii Shak ooh eas Oe SS 
TA ODES Cor ak Mean ee EOL oe ely A A RES 


Rice spolished ters caun en. eenty mane eee 
Rice whole: sraini.c.cc.<osnssanhaue ses Oe 
Riyemwholestis eis. tcc aero oe 
Wiheatrembryo. siamese agile cain = a eee 
eNGOSPeLInt tee a. We hee 
middlings, commercial................ 


Fats and Oils: 
Beekelatiier. 52s fair ct ath ee ee a 


Minseed (Olle cuteareachc eae cee 
Margarines nites nmerie: 


A 


p 


B 


Cc D E 


* Vitamins A, B and C are taken from Sherman and Smith: The Vitamins. Vita. 
mins D and E are taken from various sources. 
p indicates that the food contains the vitamin; pp, that the food is a good source of the 
vitamin; ppp, that the food is an excellent source of the vitamin; —, that the food con- 
tains no appreciable amount of the vitamin; ? doubt as to presence or relative amount; 
* that evidence is lacking or appears insufficient. Each { in the table may be taken as 


a suggestion for further research. 
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TaBLy 12.—Distribution of Vitamins in Investigated Food Materials* (Sherman and 
Smith, and Others) (Continued) 


Source A B Cc | D | E 
Oliver oil tee cy merce Cae ee p 
Ole opie ewe ae tke ae Ne Md Nae pp t t 
Orange-peelcolane. 1 ue eel. eile ay 
Balnagoil narpen eit: 528) Ne ee Bk ne oe 
eamitvoilee ey mee. eee ak. occ pp 
ISK CMe Vala Le mwes se ae Roe LaAIN ee pp Tt 
WViralexoiliaie tre Merino REE. hs eR tS, 
Meats and Fish: 
Bee fdliverny sav och iets eee fot Lees a re ele mack oe se p 
ESC AIT eNO nears IES By OAD eh te p pp p? 
Cheelomscle ate a see iettss 2 ORs As la ad Jor ae rs: p 
ishemleanact wears Poly. Uer tat oe Ihe a p t 
SENG aide eee CLA, SRR wn ae p p i 
VRUGENR De 58 castacdon dk, ION ieee ee ee ne p p p? 
1SGrG FIVER «Tas Sn ot Wee Ree, Fae I ee pp pp p? 
Wietee tine ie tee oe, nts LL AYA a Stak pp pp p 
Med Eaainisele) int.) athe cls od ak o. to p p? p? 
Weatreanmedies alice 0. sete Ae: .. | slight 
JRO = IS) ie Al Geen RM ieee eae ae p pp p? 
DS Wweetbreads. ie alibi s heey te p p iT 
Fruits: 
INOY OUTSET: rene ent (eee mint > See p p p 
TRENT RENN are eee tenon ce La aig Settee he eee p? p? p 
LOMG erties: se Meas 5a. 15.1 apt eo ha it tT ppp 
Cloudberries,canned= 0 08.04..%:0.%-| TF t ppp 
@oeumm (dried i, see ic eek Shins a he wee iH t p 
Grapes Cee ore et Rees ins Tt p p 
Grrapelritvwerie tyme, Aster a ee cin tT pp pp 
WELT UICEt end ee) ins in tae PE eens i pp ppp 
TURE CS Dg Tes IE Bi wien Cee ee ees eae ii pp ppp 
PAIS res A aera oy apieers pete! ona’ tT p p 
cre Omer or. ge Sercon dese Re cela d a cilvnapine it tT p 
Vi berrieSacn amie tn niet eee o ae teeta aed ii tT p 
Orangerumcewer wus ede co ycnnte das oe p pp ppp 
[DG eo ccna & Qadiete Pee tne eee ae p p pp 
HRCANG OWA rm Hone ay renieet soca ttre bad t p iH 
JEUSCAUSER, cat sere we carats: Mire) ede arte t aeeee ein t p 
ae mernies pr varnere en ite aah dates Re ir t ppp 
Raspberries, canned... 62 ese eee ii t ppp 
“{Nrainearriays [NG bARSCle i bce ae eer os Eee acer amar ii p 
POMIALOCS TAWs ont, te eetoe o ae Sh pp ppp ppp 
CALMC Umm te eaten rene ee Poe (88 pp ppp ppp 
CUBIS Liss WEG. 0 tbsp oblate eee eo ee ee pp ppp pp 
Vegetables: 
ANUGEIIE. koe, oe Tage eer ene ee rem ppp | ppp t p 
eames ide ven fiat weal net OF cc oal sf ppp it 
Beariseenaviyee ii whan satiaona hela ETS: tT ppp 
WRCATIGE SOV Sep yaat ad lae  Me fee Ant seins] ppp 
Bean Ss PVOULCC sey ccia elk anes deta hoes ii i pp 
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Taste 12.—Distribution of Vitamins in Investigated Food Materials* (Sherman and 
Smith, and Others) (Continued) 


Source A B € D E 

Beawes string, Aresha: cys vo ione chia ae neers pp pp pp 
LSPS I es ay merece ie ery CN eens i ean AN c if p t 
Gabbage;treshtrawaieen. <2 enn eee ors p ppp ppp 

COOKEU rer ee tech ed en Ada tac otis cane p pp pp 

(OE RUGC Rate Rt SPS ee AR een RENE Re p pp p 

OT EEN hicwig Se MOI a th aN hee e.ciegae ne pp pp ppp 
Carrots freshitawn cs suc Reka ee ene pp pp pp p 
Carrots cooked qeca suns euro any re aan pp p p 
Cauliflowerersa not tok nn eye ate p pp p 
Welery re et Sehcts uasie evahs yrs hori emai Ii Pp t 
Gresser Gti oaui etek Patric Sate Eat Tt ii p 
Chardit wa ees Ghton ok GG ee Bea pp p tT 
Giveuro bers ensiek cde see cee ts Geen tem eHle errs t p t 
Dandelion-greensi9. .. oo 42 cate cto pp pp p 
ID Rsheens mers tne cade ce oe ee eee eee p p p 
Wepplants dreds rete. ots. brett c aieee if pp tT 
LONTYS INVES, ese nee Cae OR AD p t p 
erumess sprouted sss.) sense fe anne 8 tT pp 
PSEGUCE Boal) ci ices und coe ota eh eee eee ne pp pp ppp p 
COTETOTIS RE Sacto ear ce Lee cae t pp pp 
Darenipsera ners ps ont ei ers ane ML eee p pp t 
LEC pe gti cet Rec. Sgt ee Reet a Re ts aati ce pp pp p? 
Peas msproutedt\, Sai Aisa cya amruee abate t t pp 
PROtAEORST S Wehr ee ian i PEE cuneate pp p i] 
Botatoes,swhiteysnaiwet. 0: ical suseaste sce tees ) pp pp 
Potatoes, white, boiled 15 minutes........ i pp pp 
Potatoes, white boiled 1 hour............ y pp p 
Potatoes, white, baked......¢....¢0....:.. t pp p 
ECA ISIS ten ee ee Sy Ge tick Styrene E if p iP 
Rbubarbas scene necce erine aerate t t p 
uitabapanniets fe tno tye. cake ter a wee P pp ppp? 
UIORKT AUT ae vy axte pe es aici ec gat eee ee! t t ? 
Spins, Wresh rok. yd aes ses osama} s BPD | BBE t 
Spingehs drieds oe) musa Were an eee, ae ppp pp t 
SOLO ETEIG JaUhl ol oP WLolRe nara Geos casas bee pp t t 
Swede..... Foionoh Mrs, Ophea en. Ot obi neues: ee. PAG t pp ppp? 
EBUIINDS sabe cave ee nee eatin ieee aoe abies ? pp t 

Nuts: 

Pili On. ds Mh Aes We ate tues. ee ee p p ii 
Brazil nutes 55 hen ee eee Ue eer ere p pp ai 
Chestnut: s:nchealacoe ae aa ere t p t 
Coconut: .\caru kh tee ee p pp + 
(Woconut (pressicalces 0 mea eee p pp tT ~~ 
BSUBERES acs 2. es aos okey ee eee tT pp t 
PUCBOrY NULS. sis ocein ees ae t pp i 
IGANG 22 4.."5. ce nee ta ke a p pp ie 
Became: . 35s rah ee a t p 1) 
| AST Se act eee etc. Wen p p t 
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Taste 12.—Distribution of Vitamins in Investigated Food Materials* (Sherman and 
Smith, and Others) (Continued) 


Source A B C D E 

Wien iniseno lack tae clic ir ke oe, ce Dae. tT pp 

Walnuts stn glisher cs... cscs cae eaae i pp it 
Milk: 

DY lit ompR aN MN nsec, SE Std pty ppp | pp |p variable. 

Mile condensed. 5. ist ies ns eee) Ppp pp |p variable. 

Milkvevaporatediites <a... 000 tacc tot. ppp | pp ? 

Millewdriedsswholetien sits fan here: ppp pp |p variable. 

Mall cudriced gskimiges Gna ts spiiabtons ooeelals Sp pp |p variable. 

SHatrataye’s (i evid leo ane ig Se en p pp |p variable. 
Dairy products: 

Lat A ESTs vt oer clea Se ene A Na ppp 

Bb teria lt te peter cant hs Bes dena Rove: p pp |p variable. 

Oeste Pacem seatie eee. oat, Mi Bac Poa Foy se ppp pp |p variable. 

CHIGEESE ASE. A oe Gelato Saale aces me Ea pp tT tT 

@ottage cheeséntere 1 bes ee. os . haa p t tT 
Eggs: 

BS A er SLE ache 2 cates te tel doe) Sade: pp p p? 

LUI SWANS 5 BIE og uteto-o Pot lew Ree IGE Seer eS 7 ij iV 

Oey OL RUE oe NAS ie tee hn yy 55 ppp Tt p p 
Yeast | 

Weaste epee tre gr th phenties it) magico .nt ifs on ppp 

BUEASINOREEACT Mie Shei wees Ta oer = ppp 


MINERAL REQUIREMENT 

Every element which finds place in the structure of the cell is essen- 
tial to life. No distinctions of relative importance can be drawn, for, 
since all components of the cell are essential, all are therefore of equal 
importance. The application of this fact to the inorganic or so-called 
mineral components of the food should be emphasized. 

When food is burned in the air, its mineral components appear in 
the ash as inorganic salts, and an analysis of this ash will give accurate 
information as to the total mineral content of the food. The informa- 
tion thus obtained, however, may in certain respects be misleading, for 
it does not necessarily follow that all of a certain element found in the 
ash existed previously in an available form; a part, for instance, may 
have been firmly bound in some combination which the organism could 
not split. As a rule, however, the analysis of the ash will permit a 
fairly accurate statement of the mineral elements offered to metabo- 
lism by the food. 

The assumption is current that a diet which in other respects is 
satisfactory will furnish a sufficient amount of the necessary mineral 
elements. This is by no means true. Studies of the average Ameri- 
can dietary have shown that the content of the food in mineral ele- 
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ments often falls far below the calculated optimum and sometimes 
below the minimum. A striking example of this is the failure of many 
dietaries to furnish sufficient calcium. 

The mineral elements of the food have three chief functions: 
1. They contribute overwhelmingly to the supporting framework of 
the body, the bony structure. 2. They take part in the formation of 
many organic compounds, such as nucleoproteins and phosphatids 
and thus form an integral part of the cell structure; every cell con- 
tains mineral elements. 3. They circulate in the body fluids in var- 
ious combinations; as inorganic salts, as dissociated ions, and in more 
or less loosely bound organic combinations. In this way the mineral 
salts of the plasma serve to maintain the osmotic tension necessary to 
life, as well as play a determining role in neutrality regulation.* One 
of the most remarkable facts of physiology is the unvarying constancy 
with which the mineral content of animal plasma has remained 
unchanged through all the ages. 

Do the native foods contain mineral elements in correct propor- 
tions and in sufficient amounts? As arule, yes; for the lower animals, 
whether herbivorous or carniverous, secure all of the mineral salts 
they need from their food. Two exceptions to this statement, how- 
ever, should be noted: plants are often deficient in sodium; and milk is 
faulty in respect to its iron content. Civilized man, however, in his 
efforts to secure from his food all needed mineral elements is hampered 
by certain factors which do not influence the lower animals: 1. The peel 
of fruit and the hull of cereal grains are rich in mineral elements, but 
in preparing such foods for the table we often rob them of these impor- 
tant substances, particularly of iron, calcium and phosphorus. 2. In 
cooking, an appreciable amount of mineral matter goes into solution 
and is thrown away (the’value of “ Pot-licker!’’), but fortunately this 
loss is limited by the fact that many of the inorganic salts are bound 
to albuminous bodies which coagulate on boiling and thus retain their 
mineral content. 3. The availability of a mineral element is some- 
times limited by the firmness with which it is held in union with some 
organic component of the food. It may for example be held in chemical 
union with cellulose, and until this indigestible substance is split by 
intestinal bacteria, or otherwise, it cannot be taken up by the body. 
No doubt an appreciable amount of mineral salts are in this way lo 
to the organism. 4. In this connection, too, it should be borne in 
mind that the modification of cows milk by dilution in order to reduce 
the protein percentage to that of human milk incidentally may reduce 
the calcium content of the infant’s food to a dangerous degree. 


* Neutrality regulation was discussed in an earlier chapter. 
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Utilization of Minerals.—In what form are the mineral elements 
absorbed by the intestine and utilized by the cell? Is it (a) in organic 
combination, (b) as inorganic salt, or (c) as dissociated ion? This 
debated question has been the subject of a great deal of experimental 
work, the chief interest of which has centered around the element iron. 
For the construction of the hemoglobin molecule, can the body utilize 
a simple inorganic (medicinal) salt or must receive its iron in organic 
form.” The fact that iron is eliminated largely through the bowel, 
led at first to many errors in the interpretation of experimental data. 
Because large quantities were found in the feces it was thought that the 
element, when given in inorganic form, had passed through unab- 
sorbed; whereas in fact it was absorbed and the inorganic salts found in 
the feces represented in large measure the end-products of metabolism. 
Some of the earlier experimental work done in an effort to solve this 
question was fallacious, because in the feeding of “organic” iron, as in 
egg yolk, other substances, notably vitamins, were incidentally admin- 
istered and thus permitted to obscure the results. A review of the 
more recent work seems worth while. 

Investigators have studied particularly the type of anemia known 
as chlorosis, because it has been evident that the administration of 
inorganic iron in this disease is of distinct benefit. To explain this 
benefit, the believers in organic iron put forth the theory that the 
inorganic element “fixed’’ the hydrogen sulphide of the bowel and 
thus gave the organic iron of the food a chance for absorption. The 
fallacy of this has been shown in the fact that the small intestine, from 
which practically all absorption takes place, contains little or no 
hydrogen sulphide, and also in the work of Stockman,*” who demon- 
strated that pills of iron sulphide, which obviously are saturated with 
sulphur, are just as efficacious in chlorosis as other forms of iron. 
This author showed, too, that inorganic iron was effective when given 
intravenously—all of which disproves the hydrogen sulphide theory. 

The utilization of iron has been studied by microchemical methods. 
Investigators have been able to demonstrate the presence of this 
element in the wall of the intestine as well as in the mesenteric lymph 
nodes; they have thus proved that iron is absorbed in inorganic form. 

Sherman quotes the work of Hiuserman in Bunge’s laboratory, 
which led to the conclusion that inorganic iron is absorbed as such, but 
that it is used little if at all for the production of hemoglobin. The 
same author quotes the earlier writings of Abderhalden, ** in which he 
expressed the opinion, based on extensive animal experiment, that 
inorganic iron is absorbed and stored as such and is of use in blood 
building, but that its influence is through the stimulation of the blood 
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making organs rather than by actual participation in the construction 
of the hemoglobin molecule. This was the generally adopted opinion 
of a few years ago. In his more recent writings, quoted below, how- 
ever, Abderhalden expresses a somewhat different view. 

A diametrically opposed opinion was reached by Tartakowsky*® 
and by Schmidt,*° beth of whom fed animals a diet of rice and milk, 
which is poor in iron, and gave control animals on the same diet iron 
in inorganic form. Both of these workers conclude that inorganic iron 
ean be utilized directly by the organism for the production of 
hemoglobin. 

More recently, Williamson and Ets,*' on the basis of carefully planned 
animal experiments, concluded that while inorganic iron is promptly 
absorbed and stored in the body, it is not used for the building of 
hemoglobin. The evidence which they present appears at first glance 
to be final, and in some quarters it has been so accepted. ‘The fallacy 
of their conclusion, however, is seen in the work quoted below. 

Whipple” and his associates have shown that inorganic iron is of 
no immediate value in the treatment of persons with anemia of brief 
duration, because the body first utilizes only the precursors of hemo- 
globin which are stored in the liver ready for use. After these more 
complex “building stones’”’ have been exhausted, as occurs in long 
continued anemia, the supply of inorganic iron is drawn on and is used 
for the construction of hemoglobin. One would conclude from this 
work that had the anemias studied by Williamson been of longer 
duration, the conclusion would have been different. On the basis of 
animal experiment with long continued anemias, Whipple®* writes: 

I believe that given a shortage of iron in the body the organism is perfectly capable 
of making use of almost any kind of iron presented to it, chloride, carbonate, acetate, 
etc., as well as the more complicated so-called organic iron. Whether the stores held 
in reserve in the body may be called organic or inorganic iron I am not certain but when 
this storehouse is exhausted after long continued anemia the body is perfectly capable 
of using the simplest form of inorganic or the more complex organic iron, depending 
upon which form is available. 

The many contradictions in animal experiments are understandable 
when we recall that iron is merely one of the several building stones by 
which the hemoglobin molecule is constructed. If any essential sub- 
stance, whether mineral element, amino-acid or other type of building 
stone is missing, no matter how abundant the supply of iron, there can* 
be no construction of hemoglobin. We can no more build hemoglobin 
with iron alone than we can make thyroxin with iodine alone. The 
multiplicity of factors which influence iron utilization is seen, too, in 
the work of McCollum**®* and his co-workers, who found that lack of 


vitamin E produced in rats a “crisis in iron assimilation” of far- 
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reaching influence (see vitamin E). However, when iron is needed, 
the body can utilize it in any form in which it is presented. 

A similar problem is presented by phosphorus. Is the body able to 
synthesize nucleoproteins, phosphoproteins and phosphatids from 
inorganic phosphates, or must it receive its phosphorus already pre- 
pared in organic combination? Here, too, animal experiment has 
been contradictory. To some workers organic phosphorus has proved 
more efficacious; to others, inorganic phosphorus has appeared to meet 
all metabolic needs. It appears that Marshall*‘ has correctly sum- 
marized the phosphorus problem when he says that for the purposes 
of the animal organism, phosphorus is just as suitable in inorganic form 
as In organic combination. 

The same question has been raised concerning calcium, but it is 
evident today that this element, taken in inorganic form (lime water), 
can be effectively utilized by the body to supplement the calcium. sup- 
ply of the food. Likewise, it has been shown that iodine when admin- 
istered in inorganic form, as for goiter, is effective. 

To summarize the question of the availability of inorganic salts for 
nutritive purposes: It does not seem unreasonable to assume that if 
the body can utilize several of the necessary elements in inorganic form, 
it can utilize all in the same form; that if calcium, sodium and iodin can 
fulfill their usefulness in the animal economy when taken in inorganic 
form, then iron, phosphorus and the other mineral elements can 
accomplish similar functions in the same form. Abderhalden, in his 
later writings, is evidently of this opinion, for he states unequivocally 
that every mineral compound, whether organic or inorganic, must be 
split and the mineral element set free before it can be utilized. He 
states that in most instances the mineral is absorbed either as the salt 
or as the free ion, and that it is taken up by the cell, not in organic 
combination, but as the ion. He says of iron:*° 

Since it has now been definitely determined that the animal organism as a general 
rule does not take up directly the organic-inorganic compounds, but rather prepares 


the building stones in the gastro-intestinal tract, we can no longer doubt that iron 
presented in the inorganic form can be used by the tissues for synthesis, 


And in another place, he writes:°° 
“We can say at the present time only this,—that manifestly iron, calcium, and 


also phosphoric acid in inorganic form suffice for many and perhaps for all functions, 
in fact it is in form that they must be available to the cells in order to satisfy 


their several needs.” 

The answer to this entire problem is perhaps best summarized by 
by McCollum and Simmonds*’ in the statement that successful experi- 
ments involving growth have repeatedly demonstrated that the animal 
organism is capable of utilizing inorganic compounds of sodium, potas- 
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sium, calcium, magnesium, chlorine, iodine, phosphorus and iron, when 
no other sources of these elements are provided. 

The several mineral elements are not interchangeable. Each has 
its own place in metabolism, and substitution is not possible. Even 
closely related elements, such as sodium and potassium, exerts each 
its own individual influence. Some are antagonistic toward others, 
some are synergistic. It has been shown, for instance, that the 
ingestion of large quantities of potassium, as in a vegetable diet, 
causes depletion of the body’s sodium reserves, and thus occasions, 
as is experienced by herbivora, the urgent need for additional sodium 
in the form of common salt. Other closely related elements, such 
as calcium and magnesium, also seem to exert mutually antagon- 
istic effects. Meltzer and Auer,*® in studying the general inhibitory 
influence of magnesium, demonstrated that this influence can be 
counteracted by the administration of calcium. A similar antagonism 
between these two elements has been reported by other workers. It 
has been found that the administration of magnesium exerts such an 
unfavorable influence on calcium metabolism that by this means a 
negative calcium balance can be produced. 

A more beneficient effect is exerted by calcium. This is particu- 
larly noteworthy in the synergistic influence which this element 
exhibits toward iron; for with an abundant intake of calcium, the 
organism can maintain equilibrium on an appreciably smaller supply 
of iron. Indeed, according to the authors just quoted, the beneficent 
influence of calcium is manifold: it is able to correct inorganic imbal- 
ance of either direction: It nullifies the deleterious influence of sodium, 
potassium or magnesium, whether this influence be in the direction of 
increased or of decreased irritability, and thus “is capable of reestab- 
lishing normal equilibrium.” When we come to know more of the 
influences of the mineral elements on the animal organism, we shall 
have still greater respect for them. 

Daily Requirement.—Analysis of the ash of animal tissues reveals 
the presence of the following elements: iron, sodium, potassium, 
magnesium, calcium, phosphorus, sulphur, chlorine, iodine, fluorine, 
lithium, barium, manganese and silicon. Other elements, such as 
arsenic and bromine, are probably also present in extremely small 
amounts. Some of these are needed by the animal organism ip 
amounts so small that a sufficient supply is assured by almost any diet. 
Others are needed in more appreciable amounts, some in such large 
amounts that the diet often fails to meet this requirement. In this 
last group are included iron, calcium and phosphorus; they are entitled 
to special consideration. 
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Iron.—The iron requirement of the human organism varies some- 
what according to circumstances. The daily excretion of this element 
by the professional fasters, Cetti and Breithaupt, was 0.00073 and 
0.00077 Gm. a day each when fasting. Sherman reports three experi- 
ments in which, on a diet containing from 0.0057 to 0.0071 Gm. of iron, 
the subjects metabolized daily 0.0055, 0.0087 and 0.0126 Gm. This 
author concludes that the average adult requires from 0.006 to 0.016 
Gm. of ironaday. This, however, does not take into consideration all 
contingencies. Allusion has already been made to the influence of 
calcium on iron metabolism and to the fact that with an abundant 
supply of calcium a person can get along with a smaller amount of iron. 
For instance, the author just quoted has shown that certain experi- 
mental animals will maintain iron equilibrium on a bread and milk diet 
which contains an abundance of calcium, whereas on a bread and egg- 
white diet of equal caloric value and even greater iron content, but 
containing much less calcium, they will show a definite loss of iron. 
To meet every hazard, it would appear that the food of the average 
adult should contain daily 15 mg. of iron. 

Growing children and nursing mothers require relatively more iron 
than men. Women need more iron in order to meet the demands of 
menstruation, pregnancy and lactation; children need it as a building 
material for hemoglobin and the other cell components which are 
increased so rapidly during the period of growth. Milk, the food of the 
infant, is poor in iron, but fortunately the young animal before birth 
receives from the mother an abundant supply of this element which is 
stored and subsequently used during the nursing period. The young 
rabbit at birth contains 139 mg. of iron per 100 Gm. of body weight, of 
which 42 mg. is in the form of hemoglobin, whereas three weeks later 
the corresponding figures are 43 Gm. and 8 mg. The large body sur- 
face and lack of adequate covering at birth would explain the need at 
this time for this relatively greater amount of hemoglobin. For man, 
the percentage of iron at birth is about three times as high as at 
maturity. 

Regarding the actual iron content of the average diet, the studies 
by Sherman on 150 American dietaries would indicate that these 
furnished about from 14 to 20 mg. of iron a day; just enough to cover 
the calculated needs with little or no margin. Evidently, then, we 
cannot afford to disregard the iron content of the food. 

Lean meats are rich in iron because of the hemoglobin contained 
therein, but there is very little of this element in fat meats. Fresh 
jean beef contains about 0.00375 per cent of iron, which means that it 
furnishes from 15 to 16 mg. per hundred grams of protein. 
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Eggs contain a liberal amount of iron in a readily assimilable form. 
This is‘evident from the fact that the only source of iron for the build- 
ing of hemoglobin by the embryo chick is that contained in the egg. 
The edible portion of hens’ eggs contain about 0.00303 per cent of this 
element. : 

Milk contains iron in a readily assimilable form, and, although the 
percentage is low, it is nevertheless present in appreciable amounts and 
is of importance. The conclusion was reached by Bunge, because of 
the likelihood of digestive disorders and for other reasons, that the 
absorption of iron from the intestinal tract of the suckling is unde- 
pendable. Abderhalden points out, however, that the rapidly growing 
suckling normally increases at a material rate the total iron content of 
the body, and that this increase can come only from the iron received in 
the milk. Therefore, while we stress the relatively low iron content 
of milk, we must not lose sight of the fact that even this small amount 
is of great value to the growing organism. Fresh cow’s milk contains 
from 0.0002 to 0.0003 per cent of iron. One of the dangers of artificial 
feeding is the reduction by dilution of this iron content of the milk. 

The abundant iron contained in the hull of cereal grains has 
been mentioned, but a great deal of this is discarded in the milling of 
flour. It seems advisable, however, because of its better keeping 
qualities to continue to eat white flour and to secure from other foods 
the valuable substances which are lost with the outer layers of the 
wheat. Vegetables and fruits as a rule are rich in iron. Comment has 
been made repeatedly that herbivorous animals are less likely to have 
anemia than carnivorous animals, and the explanation is offered that 
the former are always able to secure an abundant amount of readily 
assimilable iron from the plants they eat. Spinach, cabbage, string 
beans, carrots, dried beans and dried prunes are especially valuable in 
this respect. 

Fatty foods, such as bacon, fat pork, lard, and butter are poor in 
iron, and if these are permitted to contribute materially toward a 
person’s total caloric intake, the iron content of his diet is likely to be 
low. The same can be said of sugars and starches—all of which fur- 
nishes another reason, among many, as to why vegetables and fruits 
should always have a prominent place in the dietary. 

The following table prepared by Sherman gives the iron content a 
certain of the commoner foods: (a) in milligrams per hundred Gm. of 
edible material, (6) in milligrams per hundred grams of protein, and 
(c) in milligrams per three thousand calories. 

Calcium.—The mineral content of the American diet is more likely 
to be faulty in respect to calcium than to any other element. Sherman 
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Taste 13.—Iron in Typical Materials* (Sherman) 


a ee ee 


1 ae Iron per Iron per 
Food eee * | 100 Grams 3,000 

ubstokee Protein Calories 

Milligrams | Milligrams | Milligrams 
eetmallmlean wWerntorac ee che este tah. 3:07 13 80* 
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Ditkearr Ole ecw catty che tocar es ata 0.24 Mi 10 
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CURE Sl Oe I ee ee eee a ae a es 5 9 
(OF EN SEE Mol ES Oa AA ari ea Oe ame er 3.8 22 26 
Cem OMSMCC Ma. sc euch ena. ese ooh aydiert 0.9 11 a 
VAVUNTTEA a ogg ie te tal ge ana a 1.0 t 7 
NVPERISen bivengrdin. «lv, uve nit ws we sees 5.0 37 42 
SSIES» Myo ba Tesg SON SOR (Gt CERO ite ea Re RP oe GeO 40 60 
CATISUSEDIN SS IPED es) oie ie ai erbiw erge'e purrs ilgal 48 80 
[ROPE Ee I ae 0.6 38 39 
MADR Cer MMR caer al nis tk Sadie See ats Deals 69 104 
CCE PEST ee a ORC 0.6 55 40 
(CASHIER Soya ee Ge 0.8 26 23 
LECSETSS, ONES DAE ES AOR ok co ee a (tf 23 46 
PURVES gtd Ere are eon ane oer Sree ern eS 55 42 
CHUNG Se een Ber aio ROR aaa: Se ea 3.6 135 450 
“TSHR STD epee ect ERC oie tae ae Reece ae 0.5 39 38 
Ljayal RV e Sele, 8b ana Recent eae ra ar 0.3 78 15 
AEA SE MEN Re a ar tT Pe rs eee eda eRe 0.6 47 18 
OUIGHEREES, of AEE eee an gerd ae Ree - 0.2 25 12 
| PLY (ot Se ek a acme Oe eee 3.0 143 30 
PRETRIAL Me ete eee etic sam padins A eiieie os 3.9 19 18 
PREUREIICS PE ae ree EN ete Fi a = was Belen SIF tas 2.0 8 11 
VERSIE) oak 5 go oh ae ee aes pene ae ae aa 2.1 11 9 


* This table is taken from Sherman, H. C.: Chemistry of Food Nutrition, Ed. 2, 


1923, p. 270. 
} Figures for meats can be only rough approximations because of variations in fat- 


ness, as well as differences between different cuts. Forbes and Swift report that organs 
contain more iron than muscle meats, while pork and lamb contain much less than beef. 


has shown that at best an intake of 0.45 Gm. of calcium a day is 
essential. This corresponds to a protein intake of about 50Gm. This 
author quotes the work of Nelson and Williams showing that healthy 
men on a restricted diet excrete from 0.68 to 1.02 Gm. of this element 
aday. ‘To allow a sufficient margin of safety, we should assume that 
the average man, in order to preserve equilibrium, must have an intake 
of at least 0.75 Gm. of calcium daily. Many dietaries fall below this 
figure. The need for calcium is especially great in women and children. 
Pregnant and lactating women must receive an abundance of this 
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element in order to meet the demands of the fetus for bone building 
and of the suckling for milk rich in calcium. If the mother is not sup- 
plied with a sufficient amount of food calcium, in order to meet these 
requirements, she will draw on her own bones and other structures. 
This no doubt explains the dental caries and bone disturbances often 
noted during and just after pregnancy. It is well to remember in this 
connection that great inroads can be made on the bony structures 
without immediately obvious effects; marked bone changes may take 
place before weakening progresses to the point of recognition. 

The need of the infant and growing child for calcium is great. It 
has been estimated that even the abundant supply obtained from the 
milk is only sufficient to meet the suckling’s needs without providing 
any material margin of safety or providing for calcium storage. 
Therefore, on weaning the child care should be taken that it continues 
to receive food rich in this element. The growing child must have at 
least 0.1 Gm. of calcium a day beyond that needed for maintenance. 
Under ideal conditions, boys are said to consume from three to four 
times as much calcium per kilogram of body weight as is required for men. 


TasLe 14.—Approximate Amounts of Calcium in Food Materials (Sherman) 


Calcium per | Calcium per Cee 
Food Pe peas Cs 3,000 Caloris 

Edible Sub- Protein, 7 ? 

stance, Grams Grams Grams 
Beef, all lean......... 0.007 0.03 0.18 
[NOES Ree a i epee) 2 JON 0.067 0.5 1.36 
Wemiy oles. mia.hke pee ects Lusk career 0.137 0.9 Dal 
VET oerree ec nce tye ie aes, Bhat oe eee 0.120 Say 5.2 
Wheece etn: i doar rane agate te ee ee 0.931 83.5 6.4 
Wheat, entire grain..,........5.5..08. 0.045 0.33 0.40 
\ iL SOTHES  KGS Woe ae Aig ari a da 0.020 0.18 0.19 
Rice pols hed metr..en cite hee 0.009 0.06 0.04 
Oates arene ote ited aia ota eee eee 0.069 0.4 0.5 
Beanstdinkedd sat. 8 eescc dca fuss nese ok ae 0.160 0.7 1.4 
LS EVI oo ie a ein i Agnes oie 0.029 1.9 1.9 
Cabarete an car nics ace eee Rin 0.045 2.8 4.3 
@arrots’, 6-0 bes ie ie Oe 0.056 5.1 Bae 
POtAbOOS Yeates See ee le Re eee 0.014 0.6 0.5 
AUNTS: 4 3 Koh ropa tach Oe ae 0.064 5.0 4.8 
ENP LOR srs 5 4 01, ds season Ree aeaee RO 0.007 1.9 0.36 
ISAT UNAS 5. 2,7 dhs cover en ee 0.009 0.7 0.27 
UOFET GES iscsi ce eh pes oR 0.045 by if 2.6 
Prcneg.s dried «55.5. enncken eee 0.054 2.6 0.5 
UN V0s¥0) 16 (: ee RE er Gs ane 0.239 2) ver 
Gant Siece scoala air, ea ees aire eee 0.071 0.3 0.4 
Wealttttse 2 Acta eks es eee ae 0.089 0.5 0.4 
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Because bone is an apparently stable structure it must not be 
assumed that calcium metabolism, even in the adult approaches a 
standstill. These structures are subject to constant change; disuse or 
too much use results in characteristic alteration of the bones involved. 
This is not the place to discuss the nature of rickets or of osteomalacia, 
but it can be said that in each of these, whatever the ultimate cause, 
disturbed calcium metabolism plays a part. McCollum has shown 
that rickets can be produced by a disturbance of the calcium-phos- 
phorus ratio; it seems probable also that osteomalacia is related in 
some way to faulty calcium supply. 

The réle of calcium in animal metabolism is not limited to the 
building of bone. It is essential to the normal action of the heart and 
to the coagulation of the blood; it has important iron-sparing qualities; 
it will correct the disturbances of inorganic imbalance in either direc- 
tion—all of which illustrates its far-reaching influence. 

Meat and milled cereal products are poor in calcium, Fruits and 
vegetables are relatively rich. Milk, above all other foods, supplies 
an abundant amount of calcium. This is another reason why milk is 
not only essential for infants and growing children, but is valuable as a 
food for adults as well. It will supply more calcium even than the 
same amount of clear lime water. To insure a satisfactory calcium 
intake, the diet should contain a liberal quantity of milk. 

Phosphorus.—In estimating the need for phosphorus it is difficult 
to take the rate of excretion as a criterion of intake, for this element is 
excreted in varying proportions in both feces and urine. Sherman has 
found that an adult weighing 70 kilograms requires daily an intake of 
0.96 Gm. of phosphorus for the maintenance of equilibrium. Add a 
50 per cent “factor of safety,” and we have approximately 1.5 Gm. of 
phosphorus as the lowest intake which is compatible with safety for 
the adult. For the growing child who must store phosphorus, a 
much larger amount proportionately, perhaps two or three times as 
much, is obviously desirable. In the studies by Sherman of 150 typical 
American dietaries, it was shown that a diet which is adequate in 
respect to caloric and protein values is often inadequate as regards its 
phosphorus content. 

Phosphorus forms an integral part of the nuclear structure of every 
cell, and thus is intimately concerned in all cell multiplication. It 
contributes largely to the bony structures, is an essential constituent 
of the plasma and other fluids, and is found in organic union with 
proteins, fats and carbohydrates. It aids in the work of the various 
glands and can be found in their products, particularly in milk and 
in the sexual elements. Phosphorus is widely distributed in the ani- 
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mal body; it is perhaps the most widely distributed of all the inorganic 
elements. It occurs in the body in four forms: (a) as inorganic 
phosphates; (b) in combination with fat—phosphatids, of which 
lecithin is the best example; (c) in combination with proteins, nucleo- 
proteins, lecithoproteins and phosphoproteins, and (d) in union with 
carbohydrates. The starch molecule is said to contain minute 
quantities of this element. | 

The phosphorus obtained from the food comes to the animal 
organism in all of the combinations noted above. Is any one of these 
compounds more useful to the body thananother? Are nucleoproteins, 
for instance, more readily utilized than phosphatids or the phosphates ? 
This has been a moot question. An attempt was made to answer it, 
at least tentatively, at the beginning of this chapter in the general dis- 
cussion on the relative nutritive value of inorganic or organic com- 
pounds. It has been shown®® that ducks will lay just as many eggs 
when fed on a diet free from phosphorus, supplemented by inorganic 
phosphates, as when fed on food rich in organic phosphorus. All 
phosphorus compounds, whether organic or inorganic, must be broken 
down and the phosphorus set free before this element can be used by 


TaBLE 15.—Approximate Amounts of Phosphorus in Food Materials (Sherman) 


Phosphorus | Phosphorus | Phosphorus 
Food per 100 Gm. | per 100 Gm. per 3,000 
Edible Sub- Protein, Calories, 
stance, Grams Grams Grams 
l 
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Ra oa utr rk ees ap yh ro 0.180 1.35 3.66 
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NV TterHOlii sacar Nese oh cer tur ee ip 0.092 0.81 0.78 
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the body cells. This usually takes place in the intestine. There seems 
to be no proof that any organic phosphorus compound is of more 
nutritive value than the inorganic phosphates."° . 

The fact that two-thirds of the phosphorus of the body is found in 
bone does not indicate that the phosphorus metabolism is slow, for, 
as was said above, the metabolism of bone never ceases; and the mani- 
fold functions which phosphorus performs in other structures also 
_ call for rapid metabolic changes. 

Eggs and milk are particularly rich in phosphorus. Table 15 
shows the phosphorus content of the commoner foods. 

Magnesium, Sodium and Potassium.—These elements are seldom 
lacking in the diet. _ A sufficient supply of magnesium is furnished by 
meats and plant foods. An excessive intake of this element causes a 
calcium loss, which accentuates at times the need for a liberal cal- 
cium intake. Potassium also is abundantly supplied by vegetables 
and fruits. A superabundance of this metal hastens sodium secre- 
tion, which explains why herbivora at times exhibit such an imperative 
need for sodium in the form of common salt. Man gets ample sodium 
in the salt which he adds to his food. 

Chlorine and Iodine.—Chlorine appears in the body chiefly as 
chlorides; in large part as the sodium salt. The hydrochloric acid of 
the stomach is derived by the glands from the chlorides of the blood. 
The blood chlorides, in addition. to other important functions, play 
an important réle in the maintenance of osmotic pressure, and in this 
manner profoundly influence the water content of the tissues. Chlo- 
rides are normally excreted in large amounts in the urine, but as the 
intake ordinarily is considerably in excess of actual needs there is a 
marked falling off in the output when the supply is reduced. For 
instance, Benedict reports during the first day of fasting an output of 
3.77 Gm. of chlorine and on the thirty-first day 0.13 Gm. The latter 
figure, however, should not be taken to indicate the optimum intake; 
it is too low. The actual daily need for chlorides expressed as the 
sodium salt is probably about 2 Gm. Animals will brave all sorts of 
dangers to reach a “salt lick;”’ primitive peoples have gone to war in 
order to secure an adequate supply of salt. 

The interest of the physician in the chloride content of the food is 
not so much in assuring the patient a sufficient amount of this element 
as in providing that he does not take too much. There is a happy 
medium. Unquestionably moderate chloride restriction in disease, 
especially in nephritis, is advisable, but the weight of clinical and 
experimental evidence® would indicate that absolute restriction to the 
lowest possible minimum, as is sometimes advised, if continued over a 
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TABLE 16.—The Chlorine Content of Some of the Commoner Foods (Sherman) 
PI a a 


Food Chlorine 
Ale ES ee a eee 
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long period of time will have unfavorable and perhaps even disastrous 
results. This will be discussed further in the chapter on Nephritis. 
Iodine is necessary to the organism in only extremely small 
amounts; yet if this small supply fails, trouble results. Traces of this 
element are found in most of the tissues, by far the larger amount being 
in the thyroid gland. It is an essential constituent of the thyroxin 
molecule;°’ if a person does not secure sufficient iodine, thyroid disease 
results. The simple colloid goiter of adolescence, for instance, whieh 
is encountered so often in certain regions near the Great Lakes is 
probably due to the fact that the water and soil—and hence the 
vegetables—are poor in iodine. The daily administration of small 
doses of iodine will prevent or cure this trouble.** The Swiss plan in 
goiter regions is to give each school child at weekly intervals a tablet 
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containing from 5 to 10 mg. of iodine. A great many manufacturers of 
table salt now place on the market an “iodized salt”’ which can be used 
as a convenient source of iodine supply. The relation of iodine to 
goiter is considered more fully in the chapter on Deficiency Diseases. 
For a complete discussion of the subject the reader is referred to a 
recent monograph by Marine. 


WATER BALANCE 


Water is a vitally important factor in nutrition. Measured by the 
urgency of demand and the promptness with which disaster follows 
failure of supply, it is of greater importance than the ordinary food- 
stuffs, and is second only to oxygen. It is the vehicle which transports 
to the cells the nutritive elements and carries away the waste products 
of metabolism; it furnishes the medium in which all intracellular 
chemical changes take place. It exists in the body not only as ‘“‘free 
water’ in the fluids and tissues, but also in loose combination with 
the colloids; in the latter state it probably acts as a solvent for the 
colloids and related electrons. This “water reserve” varies in the 
dog from 0 to 72 cc. per kilogram of body weight; its amount depends on 
the carbon dioxide combining power of the blood. This importance 
of water to the cell and hence to the entire organism is so self-evident 
and the need is so promptly recognized and easily met, that it requires 
little discussion. 

Absorption of water takes place in the large and small intestines, 
little or none being absorbed from the stomach. It leaves the body 
through the kidneys, the lungs, the skin and the bowel. In health a 
fairly accurate balance of intake and output is maintained. As the 
output increases and there is danger of dehydration, the individual 
instinctively drinks more fluid. Conversely, when large amounts of 
fluid are taken, the output increases. Thus in health water balance 
is automatically maintained. 

Table 17 gives an estimate made by Soderstrom and Du Bois® of 
water intake and output under approximately normal conditions, 
Attention is called to the fact that the organism receives water from 
three sources: (a) ingested fluids, (b) the water contained in solid foods, 
and (c) that produced in the chemical reactions of metabolism. 

Solid foods all contain water, some in large amounts, and from 
this source alone the ordinary mixed diet may provide as much as a 
liter of water a day. Obviously the oxidation of organic matter such 
as constantly takes place in metabolism must result in the production 
of an appreciable amount of water—in fact, it is probable that intra- 
cellular reactions and readjustments take place in water of the cell’s 
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Taste 17.—Water Balance (Soderstrom and Du Bois) 


Water Intake: Grams 
Dyrinkingewater Any ses 1. F000 ara vi diosa aay a Ge me eer eee yeti 300 
Watersihcoftee; milk soupucc. sr rhe oes te ee eee ea eae 580 
Watercin’“?solrdfO0ds 7M ot ok aco Ae OR ee eee eae eee 720 
H-Orfrom oxidation of 100) Gm. protein. anor iene etc adie Al 
HH Ofrom: oxidation. or ll0MGm) tatecns se een eet ee eee ere 118 
H.O from oxidation of 244 Gm. carbohydrate...................-.. 135 

, 1,894 

Water Output: Grams 
Via bene iin UTNE ch cit. Suh § ccc sokiats «faa ade a akons ae eae eke teligieast aeemaee 750 
Wis Gerbin fecegic Sica caleikc Mosc te hn e eka te aisles he Ft eae sae es cee ae ee 300 
Water vaporized through skin and respiratory passages............. 700 

1,750 

Plostbalancenol DOV. cae wera create nici eee eee rect ee 144 

Gainnin' body weights: cmsacee rset: carte Abesber relnacoee telat Ra ee ee 100 


TasLe 18.—Water Content above 50 Per Cent (Rowntree)* 


Food £90 5 a 5 Food 20 5 see 8 
Sil ee ueell eos $,/250| 3 
EA ae eo ES laa ) 
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Wax beans, canned...... 94.6 | 100 U7. V4 Nbobaters n<Mee wae oes 79.2 | 100 83.98 
Gelory te Wate rtsten ys tte 94.5 50 9.48) Lima beans, canned......| 78.5 | 100 79.0 
Asparagus, canned....... 94.4 | 100 18.56] Macaroni, cooked....... 78.4 | 100 91.03 
Tomatoes, fresh......... 94.3 | 100 23.4 | Brook trout. ...ce.e. 00: 77.8 | 100 98.25 
Tomatoes, canned....... 94.0 | 100 23.18] Green corn, canned...... 76.1 | 100 {100.52 
Brussels sprouts, canned..| 93.7 | 100 21.02) Potatoes, boiled.........} 75.5 | 100 88.67 
Beek juice: .cfuale axe 93.0 | 100 2567 MELA UG We con cereus oc ellis 75.4 100 |124.62 
Wihioverme law cereals atdonvoss 93.0 | 100 20.39) Bananas ceo. ¢ eones 75.3 | 100 {101.11 
Water melon..........:..| 92.0 | 100 29 SS Plus: Mets ase ve cre 74.5 | 100 S200'F 
UA CUS GSE toys 4 orn sdincs ctekar |) Oke 50 15.02} Cream, 18 per cent...... 74.0 | 100 |200.75 
Onions, boiled.........../ 91.2 | 100 4S 75y Mackerel c. duce ower, os 73.4 | 100 |142.7 
Buttermille 3 vc ces s.< || 910 4-100 36.63) Bee boleds...... couse Wo.2 50 56.3 
Strawberries............ 90.4 | 100 40.0 |, Rice; boiled. oio5 cst. wal Ces | 100” Md sicas 
Spinach, cooked......... 89.8 | 100 22.06) Cottage cheeso..........| 72.0 50 56.3 
Beet greens, cooked...... 89.5 | 100 25180) Vealler o-tets eee TAL | LOO) Va 7e oe 
PGR GHESG Chik ais sutalaccieviakecs 89.4 100 ADe BA Givers we ti.d ie a cei ce tie 71.0 | 100 /132.46 
Pineapple... foe. s <c'c. ae 24] 89.8) 19200 44.2 | Sweet breads........... 70.9 | 100 |191.41 
Jaoquinos coe 5 Se eae ee pe 89.3 | 100 5oiJL5) Pongue.» «ene eotes 70.8 | 100 /163.5 
Beets, cooked........... 88.6 | 100 40.5 | Chicken, white meat.....].70.3 | 100 |158.57 
Oysters, solids...........} 88.3 | 100 50.2 | Lamb leg, roast.........| 67.1 | 100 |198.81 
Squash, canned..........] 87.6 | 100 51.39] Pork tenderloin.........| 66.5 | 100 /198.39 
NWO Sead ies eins meg eit ne 87.0 | 100 71.23| Salmon, fresh...........] 64.6 | 100 |209.24 
ORANSSRE cehirelere aie ..| 86.9 | 100 52.7 | Salmon, canned.........| 63.5 | 100 |208.47 
Bige Whites. st sce cll) Oe 32 17.6) | Sirloin’ eteals........ sas 61.9 | 100 |249.54 
Peas, canned... ..¢..-.| 85.8 | 100) |\60:8"| Bolognal, a... 4.0... 60.0 | 100 |240.8%- 
BSTVINLG teenieh snes Ea ce 84.6 | 100 64.57] Turkey, white meat... .. 58.5 | 100 {187.43 
Boiled oatmeal.......... 84.5 | 100 63.28] Pork and beef sausage...| 55.4 | 100 |303.67 
PORE 6 ci denice lorcsaveet ote a Aaa 64.9 | Sardines, canned........ 52.3 | 100 |277.51 
Haddock, fresh..........] 81.0 | 100 73.3 | Corned beef............ 51.8 | 100 |276.16 
Clams, solids......... «| 80:8)5|) 100 75.0 | Ham, boiled, smoked....| 51.3 | 100 /290.84 
PRU ES toc thilemtonic rhe 79.6 | 100 80.18} Mutton leg, roast....... 50.9 | 100 /|312.68 


* Table 18 was prepared by Mary Foley, dietitian of the Mayo Clinic. 
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own making. Table 18, prepared by Miss Foley of the Mayo 
Clinic, shows the water content of numerous foods. Table 19 gives 
the estimations of Magnus-Levy® as to the amount of water produced 
in the metabolism of food. 


TABLE 19.—Amount of Water Formed in Oxidation of Food Stuffs (Magnus-Levy) 


100 Gm. of fat give 107.1 Gm. of water 
100 Gm. of starch give 55.5 Gm. of water 
100 Gm. of protein give 41.3 Gm. of water 
100 Gm. of alcohol give 117.4 Gm. of water 


The importance of water is not limited to its uses as a solvent and 
medium for chemical change. It serves other important physical 
purposes as well. The evaporation of water from the lungs and skin 
is one of the chief factors in the regulation of temperature. Ordinarily 
about 25 per cent of the heat lost is through vaporization. The 
amount of this evaporation is influenced by many circumstances; the 
temperature of the body, the temperature and the relative humidity of 
the surrounding air, the presence of air currents, and the presence or 
absence of clothing. Exercise, through increased heat production, 
leads to the loss of water as sweat, but as a rule insensible perspiration 
is of greatly more importance than visible sweat. 

The major part of the water output passes off through the kidneys, 
although this is not invariably true, for at times much larger quantities 
may be lost through evaporation. The quantity of water lost in the 
urine in health depends, among other factors, on the intake, on the one 
hand, and on the amount which passes off through skin, lungs and 
bowels, on the other hand. In health the output of the kidney may 
vary from 500 to 2,000 or 3,000 cc., and even more. In disease many 
factors combined to determine the amount of urine; these will be dis- 
cussed later. 

The deprivation of water will within a short time produce great 
distress; as a rule, it means death within sixty to seventy-two hours. 
Anhydremia leads to definite renal impairment, as is evidenced by an 
increase of the nonprotein nitrogen, urea and sugar of the blood. It 
may lead to poor absorption of food from the bowel and to vomiting 
and diarrhea. As was shown by Woodyatt,°’ there is profound dis- 
turbance of heat regulation accompanied by marked elevation of 
temperature when anhydremia is produced in animals, a dehydration 
fever. 

Water intoxication is the term given by Larson, Winn and Rown- 
tree to a group of symptoms exhibited by dogs when large amounts of 
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water are administered by the stomach tube. These symptoms 
include frequency of urination and of bowel movement, nausea, 
vomiting, tremor and restlessness, ataxia, convulsions and coma. 
Death followed the continued administration of water. Water intoxi- 
cation is not to be considered in man except perhaps in the insane. 

Unconscious and semiconscious patients as a rule do not get enough 
water. Because of this neglect great distress and even death may 
follow. Uncontrollable vomiting or severe diarrhea (Asiatic cholera, 
colitis in children) may lead to grave anhydremia and death. An 
adequate supply of water is of infinitely more importance than food or 
medicine; too much cannot be said of the responsibility of physicians 
and nurses in assuring the sick person a sufficient intake of fluids. 

In the presence of an adequate supply the normal person will secure 
a sufficient amount of water. In sickness this is not necessarily true. 
In many diseases close attention must be given to fluid intake and to 
the balance between intake and output. The manner in which the 
water is taken is of importance. If the stomach is retentive, it is 
infinitely better to give fluids by mouth. Otherwise, some other route, 
such as the bowel, must be chosen. Children will readily absorb large 
quantities of fluid when it is injected through a needle into the peri- 
toneal cavity. Intraveneous administration is advisable only in an 
emergency and when other routes are not available. 

The proper daily intake of fluids varies within wide limits; from 
1,000 to 2,000 cc. of water in the form of drink or as liquid food is appro- 
priate for the healthy man. ‘There is no objection to a larger quantity. 
In certain diseases it is desirable to increase and in others to decrease 
this amount. 

For further information concerning water balance and anhydremia 
the reader is referred to the complete discussions of these two related 
subjects by Rowntree®® and by Marriott.*8 
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CHAPTER IV 


NUTRITIONAL FACTORS OF LESSER IMPORTANCE 
SATIETY VALUES 


Man eats in order to feel satisfied. He thinks little about the 
nutritive value of his food, in the selection of which the main question, 
unconsciously asked, is: “Is this food satisfying?” Therefore, in 
arranging a diet the physician should always consider the extent to 
which the food gives a sense of well-being or satisfaction. Kestner’ 
has classified foods according to what he terms their ““Sattigungswert” 
—their satiety value. 

Several factors no doubt combine to give this sense of satiety; chief 
among them is the physiologic activity of the digestive tract. Lack 
of food, with the accompanying rhythmic gastric contractions gives 
rise to the sensation which we interpret as hunger—even to hunger 
pains—while a full stomach, physiologically active, produces the 
opposite feeling, a sense of satisfaction. The mere distention of the 
stomach is not sufficient to give this feeling of satiety, for it is not 
experienced when the organ is artificially distended. It is only when 
the stomach and upper intestines contain food, and when normal 
muscular and secretory activities are unfolded that this feeling of 
satiety is experienced. The food which gives this sensation in highest 
degree and longest is that which remains longest in the stomach and 
which demands of this organ greatest functional activity. 

The rapidity with which the food passes through the small intes- 
tines is also of influence, for satiety is greatest and lasts longest when 
food passes slowly; less satisfaction is experienced when it passes 
rapidly. Foods as a rule show the same behavior in this respect in 
both the stomach and the intestine, for those foods which remain 
longest in the stomach and call forth the greatest secretion of hydro- 
chloric acid, also remain longestin the intestine. For such foods a 
greater length of time is required in the intestine for the neutralization 
of the acid which comes from the stomach and therefore longer tinge 
for the completion of digestion. The satiety value of an article of diet 
can therefore be measured in two ways: (a) by the length of time the 
food remains in the stomach, and (b) by the amount of gastric juice 
stimulated by it. 
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The length of time which various foods remain in the stomach and 
the amount of secretion called forth by them have been studied on dogs 
by means of the duodenal fistula. Kestner quotes from Best the 
figures givenin Table 1. It should be noted that the secretion obtained 
through the fistula is a mixture of gastric juice, bile and pancreatic 
secretion, of which about two-thirds is gastric juice. 


TasE 1.—Length of Time Various Foods Remain in the Stomach of the Dog and Secretion 


por lon, Retained in 
Cubic 
Centimeters Pee 

200 Gm. meat cooked in small pieces............ 1,246 4 hrs. 
200 Gm. meat cooked finely chopped............ 1,203 316 hrs. 
2OOLG urement DOUEd Wes spe iinne i as cea eon. a, 1,186 416 hrs. 

1,242 44 hr. 
200 Gm. meat raw finely chopped............... 1,179 334 hrs. 
250 Gm. boiled ham, in small pieces............. 517 3 hrs. 
250 Gm. boiled ham, finely ground.............. 545 
BRAraggOUued CPEs. ac in.ty. ine eoeusioe cates s WE ATL 216 hrs. 
BASOtPONEUIEE Ss ne seas o -feyae mice a eo he eres 372 1% hrs. 
0 TEN SEES ie Sry Omen Ose cab OGRE, FRCIONUE RC REN ae IA ne 388 70 min. (1}{ hrs.) 
PAMUEGEHMEISLEH OS toca errors cheteseuacect. shepenSieale Sort se 820 216 hrs. 
PXUD) GUE, ate Dee i de a ai eR 839 216 hrs. 
2EonGua boiled potatoes); hacia. igiis aed itis so os 742 3 hrs. 
200;\Gma baked potatoes, .tycjok 2 yaks a eee oe 1,215 4 hrs. 
Test meal contained soup, mashed potatoes, 150 : 

Grambectstedkaente ns are he oon Bowes tte 1,251 334 hrs. 


The same author quotes Wolfsberg to show the relative increase in 
gastric secretion when the amount of various articles is doubled. 


Taste 2.—Increase in Gastric Secretion When Food Is Doubled 


Secretion, : Secretion, 
Cubic Cubic 
Centi- Centi- 
meters meters 
1OOWGms Meat. i....66-. 62 Fes 244 ONGTIe DLeaCac ses eee oes 138 
200) Gis MEatt naeelealen. oe 536 100 Gm. bread 140 u....... 147 
50m Giavesmea tt. jp5i45 22% 5 hey « 289 100 Gm. soft mashed pota- 
LOORG IM ANCRE ohh e ec asa 415 toes ANG buUbtete suet meee a 300 
200 ce. bouillon.......... Be 91 200 Gm. soft mashed pota- 
300rec; boulllow,! ce: . ad oes 210 LOesSt ana: DUblera cracls cule 340 
20 Oreos male... ee mais 2 ven 8 te 84 SOM Gin DUbLeR ery hegae ea ee 334 
BOOGIE? lov ales ho ene 151 100 Gm. butter............ 330 
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It is interesting to note from the foregoing table that meat calls 
forth an amount of gastric secretion which is directly proportional to 
the amount eaten, whereas certain other foods, such as bread, potatoes 
and butter, when eaten in increased amounts do not excite a propor- 
tionate increase in gastric juice. This is explained by the fact that in 
the former instance the exciting agents are chemical—meat extractives 
—and that the stimulus exerted by them is directly proportional to 
their amount, while in the latter instance the stimulus to secretion is 
dependent on psychic influences and therefore may be no greater 
following the digestion of 100 Gm. of bread than of 50 Gm. This is 
illustrated in Table 3 in which it may be seen that very little increase 
occurs in gastric secretion when the amount of potatoes in the diet is 
doubled, whereas a material increase occurs when the amount of meat 


is doubled. 


TaBLEe 3.—Increase in Gastric Secretion on Ingestion of Potatoes and on Ingestion of Meat 


50 Gm. meat and 50 Gm. potatoes 546 cc. 4 hours 
50 Gm. meat and 100 Gm. potatoes 512 ec. 6 hours 
100 Gm. meat and 50 Gm. potatoes 840 cc. 514% hours 


Thus it is seen that the great importance of meat as a food lies not 
only in its fuel value and in its ability to replace worn out structures, 
but also in its quality of calling forth great physiologic activity of the 
stomach, which in turn gives it great satiety value. It is well known 
that a meal which contains meat “sticks to the ribs”’ and lasts longest. 

Next to meat in satiety value stands milk; the richer the milk, the 
greater in this respect is its value. The satisfying quality of eggs 
depends somewhat on the cooking. Raw eggs leave the stomach much 
more rapidly than soft-boiled eggs, while those that are hard-boiled 
remain longest and call forth the greatest amount of secretion. This 
has been shown by experience. Cooked eggs are to be preferred to 
raw eggs, not only because they are more easily digested, but also 
because their satiety value is greater. 

Fish is of much lower satiety value than meat or eggs, probably 
because fish yields less of the stimulating extractives which are obtained 
from meat. The same applies to oysters, but it does not hold good for 
the eel and other fish rich in fat. 

The satiety value of bread is relatively low; it is still lower whet 
toasted. The addition of butter, however, because of its high fat 
content, greatly enhances the staying qualities of the bread, which 
perhaps explains why we prefer to eat our bread buttered. Potatoes 
belong in the same category as bread, although in isodynamic quan- 
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tities the former are of definitely higher satiety value. This low rating 
of bread and potatoes, however, does not hold good under all circum- 
stances for it has been found that when these foods are eaten with meat 
they have the power of increasing still further the satiety value of the 
meal. 

Green vegetables, such as spinach, lettuce and asparagus, also 
have relatively low satisfying qualities. Unlike bread and potatoes, 
they add little to the satiety value of meat. 

Fats, such as butter and olive oil, by retarding the emptying of the 
stomach increase the satiety value of the meal. This quality of fat 
depends somewhat on its melting point and viscosity. The great 
satiety value of fat perhaps explains why a salad is more enjoyable 
when taken with an oil dressing. 

The influence of sugar on the satiety value of the diet is of impor- 
tance. This has been demonstrated by experiment as well as by 
experience. For instance, a certain test meal containing bouillon, 
meat, butter and potatoes was given twice, first without sugar and 
then with sugar. Without sugar the gastric secretion was 1,200 ce. 
and the evacuation time was three and one-half hours; with sugar, the 
secretion was 1,288 cc. and the evacuation time eight hours. Thus 
it is seen that a meal to which something sweet has been added stays 
longest in the stomach and therefore has greatest satiety value. 

It should be noted in this connection that coarse foods which are 
entirely indigestible, such as bran, paraffin, etc., remain in the stomach 
only a short time and have no satiety value.?_ It has been shown, too, 
that indigestible material of this kind when added to the diet leads to 
an incomplete or subnormal digestion, and therefore to a poorer 
utilization of the contained protein.* The addition to the diet of 
experimental animals of such indigestible materials as paraffin, filter 
paper, cork and agar-agar has been found to interfere with the com- 
plete utilization of the food. Mendel and Lewis‘ offer the following 
explanations: (a) the rapid emptying of the stomach caused by these 
articles retards intestinal digestion; (b) the adsorption of the partially 
digested protein residuals renders them less readily accessible to fer- 
ments; while (c) the adsorption of many digestive products prevents 
their being taken up by the intestinal villi. This is of interest from a 
dietetic standpoint because of the custom of prescribing as laxatives 
such indigestible substances as mineral oil and agar-agar. However 
beneficial they may be from a medicinal standpoint, these substances 
retard digestion and carry away with them a certain amount of nutri- 


tive material. 
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The satiety value of the various foods shows that a meal which 
contains meat gives the greatest degree of satisfaction, and if bread 
and potatoes are added, particularly the latter, the sense of comfort and 
well-being is increased. If the bread is buttered, so much the better; 
and if at the end of the meal something sweet is eaten, its satiety value 
becomes still greater. Thus is seen the rationale of that type of meal 
which the race has instinctively chosen: first, a soup (meat extractives) ; 
second, meat with potatoes, to which may be added certain other 
starchy vegetables, then a salad with oil dressing, and finally a dessert. 
This meal remains longest in the upper gastro-intestinal tract, calls 
forth the greatest amount of secretory activity, and gives the greatest 
degree of satisfaction. 


ROUGHAGE 


The food of man, like that of the lower animals, must contain 
“roughage’’—not only because of the vitamin carrying properties of 
the rough native foods such as vegetables, but for physical reasons as 
well. 

The stimulus which favors best the functional activity of the large 
intestine, and which promotes regular evacuation, comes from a large 
semisolid bowel content. Such a bowel content not only gives the 
mucous membrane its normal stimulus, but it is also the type of 
intestinal mass which the intestine can move forward with greatest 
ease. A more concentrated, dry, solid fecal mass has a different 
effect; it is irritating rather than stimulating, it is difficult of pro- 
pulsion, and it tends to accumulate in the haustra, where it may 
remain for long periods of time.* Much of the constipation complained 
of today is due to a diet which leaves the latter type of residue. 

To assure the large semisolid bowel content just described, food of 
the right kind is essential. With advancing civilization man has 
gradually changed his diet to one which tends to be more refined and 
more concentrated; the hull of the grain, the peel of fruits and. the 
abundance of vegetable fiber formerly eaten are now missing. This is 
wrong. The food that leaves the most satisfactory type of bowel 
residue contains a great deal of cellulose. This substance resists the 
action of the digestive ferments and remains behind as an indigestible 
residue, to be acted on by intestinal bacteria. As it becomes ther- 
oughly macerated, cellulose absorbs water and, under the influence of 
bacteria, undergoes fermentation. This fermenting material, when 
mixed with the other fecal matter, gives to the mass the proper bulk 
and a soft consistency. This is the ideal fecal mass. 
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For this purpose, any food which contains a large amount of cel- 
lulose is suitable. Chief among these are the green vegetables, such as 
spinach, turnip greens, cabbage, cauliflower, Brussels sprouts, lettuce, 
celery, peas, beans, etc.; among the fruits, peaches, apples, pears, 
melons and berries are particularly valuable. The residue is all the 
greater if fruits are eaten with the peeling. 


TABLE 4.—The Amount of Cellulose Contained in the Commoner Foods 


eee 


Revie Cellulose Veretabies Cellulose 
Percentage Percentage 
GRADES Paka nye Recreate chs 4.3 ee ane phe Oe ee ve! 
LEGGY S NOS ei sie og a 3.6 atte per tebe ates rae 
oh ee 95 pelea DOLACOES tre er eee t ht 
Miurskmetons.)....... 25.6526: eal at nig areal pa titimr tity Po i 
Ura WIOEIITeS. 66. ik. as oes 1.4 a SR ie ab ao i 
A White potatoes............. 0.9 
RIDES ee ech Min adh clinthie.s 1.2 ae 0 
LUA OTE Eo fe ee ee a Tat fs Be Takhar Saks ro 
SINE ASISS eee aren tihe yee 1.0 ee aha Ee ace ae 
4 MOMBLOES (5 sie earns ek 0.6 
(CUAGHNTOS i: Mined ee Ba a ea 0.2 : 
Pump kinsieec oy yes ge 0.4 


Because our cereal grains are usually milled to such a high degree 
that none of the hull remains, it has become the custom of many 
people to make up for this deficiency by eating bran, usually as a 
breakfast dish. Several forms of bran, toasted or otherwise treated, 
have been placed on the market in elegant form and in fancy packages. 
Some of these are a little more palatable than ordinary bran, and per- 
haps they are a little more esthetic, but they are no more effective than 
the bran which we feed to the cow. This plain ordinary washed bran, 
when taken with cream and sugar, makes a palatable dish. Bran 
muffins are popular and wholesome. Below is given the recipe for 
bran muffins used by a famous hostelry. Puddings made of bran are 
equally effective. The most satisfactory thing, however, is a breakfast 
dish of bran, stewed fruit and cream. 


Recipe for 2 Dozen Bran Muffins 


Eight ounces of bran, 4 ounces of graham flour, 3 ounces of white flour, 1 teaspoonful 
of baking powder, 14 teaspoonful of salt, 2 eggs, 2 tablespoonfuls of butter, 1 cup of milk. 


Occasionally it is difficult to induce the patient to eat a sufficient 
amount of fruit and green vegetables; or perhaps ulcer of the stomach 
or other gastro-intestinal disorder contraindicates this type of diet. 


In such cases agar-agar is effective. This gelatin-like substance, made 
8 
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from Japanese seaweed, absorbs water and when taken into the gastro- 
intestinal tract increases enormously in bulk. When mixed with the 
intestinal contents, it provides a mass of the proper bulk and consis- 
tency. The dosage of agar must be determined for each person, but as 
a rule from one to three tablespoonfuls daily is a suffiicent amount. It 
can be taken “straight;” that is, placed dry in the mouth, mixed with 
a drink of water and swallowed directly; or, it can be mixed with break- 
fast food and eaten with cream and sugar. Cascara and phenolphtha- 
lein are occasionally incorporated with the agar to enhance its 
effectiveness. It has seemed to me best to prescribe each separately 
so that the dose of the drug, if needed, can be varied. 

Agar offers a most satisfactory means for restoring the normal 
consistency of the bowel content when a sufficient amount of cellulose 
is not available, but there is one important objection to its use. In 
absorbing water, it calls forth an increased secretion of fluid into 
the tract and also absorbs a certain amount of the soluble end-products 
of digestion; it thus deprives the body of these nitrogenous substances. 
By the administration of agar and similar substances, Hart® has been 
able to produce negative nitrogen balance in animals which otherwise 
would remain in nitrogen equilibrium. If this effect is understood, it 
can, by additions to the diet, easily be guarded against. Agar is not a 
food, but it can be used as an important adjunct to the diet. 

To provide, then, an abundance of cellulose, it is usually sufficient 
to eat each day a dish of bran at breakfast and at the other meals one 
liberal helping of any salad, two liberal helpings of any green vegetable 
and a reasonable quantity of fruit. Such a diet not only provides the 
necessary roughage, but also in large measure the required amount of 
vitamins. 

DIGESTIBILITY 


The term digestibility has two meanings: (1) the percentages of the 
several nutrients of a food which are available to the body for use as 
fuel or building material—‘‘the coefficient of digestibility;” and (2) 
the ease with which food is assimilated and the comfort it gives. The 
word is used in the former sense in scientific literature and in the latter 
in everyday parlance. 

It is surprising what a large part of the food is available for nour- 
ishment. Atwater? has shown that of the nutrients contained in & 
mixed diet, the following average amounts are utilized: protein, 92 
per cent; fat, 95 per cent; carbohydrate, 97 per cent. | 

Foodstuffs from animal sources are more completely utilized than 
those from vegetables. 
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Of protein from animals, 97 per cent is used; from vegetables, 84 per 
cent; of fat from animals, 95 per cent is used; from vegetables, 90 per 
cent; of carbohydrate from animals 98 per cent is used; from vege- 
tables, 97 per cent. 

Fat is believed to be particularly difficult to digest. Langworthy,’ 
however, in his studies on animal fats found that the coefficients of 
digestibility range from 97 per cent for butter to 88 per cent for mutton 
fat. He observed that the presence of considerable quantities of fat 
in the diet (about 100 Gm.) did not alter the digestibility of the other 
foodstuffs. For instance, the digestibility of the carbohydrate quota, 
independent of the nature of the fat and of its amount, remained prac- 
tically the same, about 97 per cent. The average coefficient of avail- 
able energy from all sources was approximately the same (91 per cent 
to 93 per cent), no matter what the nature of the fat, or, within the 
limits of the experiment, its amount. He concluded that fats do not 
appreciably influence the digestibility of the other rations. 

The interesting observation was made that beef fat differed from the 
other fats tested (lard, mutton fat and butter) in that it often produced 
diarrhea when as much as 140 Gm. were taken, whereas the other fats 
taken in like amounts did not show such a tendency. 

The relation of digestibility to the melting point of a given fat was 
also included in these studies. It was demonstrated, as can be seen in 
the following table, that fats of low melting point are more completely 
assimilated than those which are fluid only at a higher temperature. 


TABLE 5.—Comparison of Digestibility and Melting Point* 


Coefficient of Digestibility Melting Point 


With Allow-| Authors’ Compiled 


Fat Studied ; ance for Determina- Average 
Determined, ; ¢ 

: Metabolic tions, Values,! 
percent Products, Degrees Degrees 

Per Cent Centigrade | Centigrade 
bperr laters. wesc c het. 2a} 94 97 32.0 28-36 
iL Ges, at ee eal eel a ee 94 97 35 .0 30-44 
Beeletabapetts «2 atte. «ce vie 89 93 45 .0 42-50 
Rinttom fal... ...20 5.5 80 88 50.0 47-49 


* This table is taken from Langworthy, C. F., and Holmes, A. D.: U. S. Dept. 
Agric. Bull. 310, p. 21. 


The completeness with which a food is utilized depends somewhat 
on its physical state; hence the advantage of cooking. This is illus- 
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trated in the experiments of Rose and McLeod, who compared the 
digestibility of raw egg white with that of cooked egg white. They 
found that in the same diet the coefficients of digestibility were 80 
per cent for the one and 86 per cent for the other. The utilization of 
raw white, however, is more complete when it is beaten. 

Psychic factors do not seem to influence the ultimate utilization 
of food, for it was found by Hawk and his associates® that protein pre- 
pared in an unpalatable manner was as completely utilized as that 
which had been more attractively served. 

For the commoner food materials, Atwater? found, in a large 
series of experiments on man, that the fuel value per pound and the 
coefficients of digestibility were about as follows: 


TABLE 6.—Coefficients of Digestibility and Fuel Value per Pound of Nutrients in Different 
Groups of Food Materials (Atwater) 


Protein Fat Carbohydrates 
Kind of Blood Digesti- Fuel Digesti- Fuel Digesti- Fuel 
bility, | Value per| bility, | Value per] bility, | Value per 
Per Pound, Per Pound, Per Pound, 
Cent Calories Cent Calories Cent Calories 
Meatsiand fish Jed. sh aincante an myec lee 97 1,940 95 4,040 98 1,730 
A D2 en ae TC aOR D SOMO RRR acy eee are 97 1,980 95 4,090 98 1,730 
IDAIfYApFOGUCEB ie mie soleil coe elone oon 97 1,940 95 3,990 98 1,730 
Animal food (of mixed diet)........ 97 1,940 95 4,050 98 1,730 
@Weoreala ser i cosmic tt ecshe thee tee eee 85 1,750 90 3,800 98 1,860 
Regimes (dried) ohana... th oct ote 78 1,570 90 3,800 97 1,840 
ROMER 0 hissy eso otnre:soyntacto Sahtha o, wickb gi ukine all Shain ele Ma eon face kill) see eran a Cae eae 98 1,750 
PUAMODOS: fe aiid rina sin mci Gon 3oo ele Sree oatinn BR [Pav enna tata cece allay sores cua fvca cm 8 Taste net Hite Peers orem eee 98 1,860 
NYCI SESITS 8S CJ a ge SEE di RS MCE Se 83 1,410 90 3,800 95 1,800 
ME HNGAUN oS. hhc crore Syaeas ae seerintienae 85 1,520 90 3,800 90 1,630 
Vegetable foods (of mixed diet)..... 84 1,840 90 3,800 97 1,820 
Total food (of mixed diet)......... 92 1,820 95 4,050 97 1,820 


The ease and comfort with which food is disposed of by the stom- 
ach and intestine is what most of us understand as digestibility. This 
depends on many factors, chiefly on the secretory and motor response 
which the food calls forth and on the subjective sensation which it 
produces. The latter is determined in large measure by the former. 
These several influences in turn are dependent on the physical state 
of the food, its chemical composition, and its appeal to the appetite. 
In addition to these factors, digestibility is often governed by idion. 
syncrasy. ‘This follows no law; it is often psychic, sometimes allergic, 
and not infrequently of unknown nature. 

Hawk and his associates have studied the secretory and motor 
response called forth by various foods in a number of healthy men. 
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They assume that the foods which remain in the stomach a shorter 
time and call forth less secretory response are the more digestible. 

Their studies of milk! revealed surprising facts. They found that 
when milk is drunk rapidly it makes smaller curds and leaves the 
stomach more quickly than when it is slowly sipped. Boiled milk 
(five minutes) produces a much smaller, softer, more flaky curd, which 
leaves the stomach sooner and obviously is more digestible, than raw 
milk. Whole milk gives smaller curds which leave the stomach sooner 
than those of skim milk; the latter are particularly unyielding and 
tough. The curds of boiled skim milk are not so tough as those of 
raw milk, but are not as soft as those from whole milk. Very rich 
milk retards the emptying of the stomach, but not to as great an 
extent as skim milk. Pasteurization improves the state of the curd, 
but not as much as does boiling. 

Roast beef,! according to these investigators, is handled by the 
stomach with equal ease whether it is rare, medium or well done. 
Hamburger steak and stewed beef remain in the stomach about the 
same length of time as roast beef, but the latter calls forth less rapid 
development of acidity. Corned beef and dried beef have about the 
same influence. Calf’s liver remains in the stomach a slightly longer 
time, while frankfurters and sweet breads leave more quickly. One 
hundred grams of beef remained in the stomach for from two and a 
half to three and a half hours. Lamb!? was found to remain in the 
stomach on an average a few minutes longer than beef but not so long 
as pork. Sheep brainsare evacuated more rapidly. Pork!’ was found 
to leave the stomach a little more slowly than beef, but it is not 
retarded to the extent ordinarily believed. Sausage leaves the stomach 
more quickly than pork chops. Fried ham requires considerably more 
time. Bacon shows slow emptying time. 

Eggs!‘ were found to give rise to less stimulation of gastric juice 
and to leave the stomach sooner than meats; the acidity produced by 
an egg is only 80 while that of beef is 120. Raw egg white leaves the 
stomach more rapidly and produces less response than any other egg 
preparation. The yolk and the whole egg, taken raw have almost the 
same influence; they stay in the stomach longer and cause more acid 
than the simple white. Hard boiled eggs remain longer than soft 
boiled, but the acid response is the same. Shirred and poached eggs 
have the same effect as soft boiled eggs. Raw whole eggs remain 
longer in the stomach than boiled eggs, but produce lower acidity. 
Fried eggs, strange to say, were handled by the stomach in these experi- 
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ments as easily as boiled eggs. Scrambled eggs or eggs made into 
an omelet leave the stomach more slowly. 

Among the vegetables,’° it was found that white potatoes whether 
boiled, creamed, mashed or baked, leave the stomach in moderate 
time. Potato salad and potato chips are handled with the same ease. 
Baked potato eaten with butter leaves the stomach sooner than when 
the butter is omitted. Sweet potatoes, no matter how cooked, remain 
in the stomach longer than the white variety. Boiled red beets, raw 
carrots and radishes are quickly evacuated. Boiled carrots remain in 
the stomach a little longer. Baked beans, perhaps because of the 
high protein content, remain in the stomach longer than other vege- 
tables and are accompanied by higher acidity. Peas and string beans 
leave a little more quickly, and cabbage still more rapidly. Lettuce is 
quickly evacuated; the addition of vinegar or oil causes the stomach to 
retain them longer. Onions are slower in leaving the stomach than 
other vegetables with a low protein content. Raw tomatoes and 
stewed corn leave the stomach rapidly. 

These investigators summarize their observations on vegetables as 
follows: ‘‘In general, vegetables low in protein, as carrots, celery, 
tomatoes, cabbage, lettuce and cucumbers, leave the stomach rapidly, 
develop moderately high free acid, but little combined acid, and leave 
the stomach without great change. Boiled vegetables show much 
more rapid and complete disintegration. Vegetables high in starch, 
such as potatoes, show considerable starch disintegration before leav- 
ing stomach. In certain cases hardly any starch reaction could be 
obtained towards the end of digestion.” 

Studies’* of the digestibility of pies, pastries and puddings show that 
pie crust properly made is not necessarily difficult for the stomach to 
handle. Pie crust alone remains in the stomach longer than whole pie. 
The addition of ice cream to pie makes little difference, but cheese 
materially lengthens the time that the pie remains in the stomach. It 
is interesting that in these experiments angel-food cake remained in the 
stomach longer and called forth higher acidity than did devils food 
cake; fried cake, such as doughnuts, stayed in the stomach longer; 
but crisp, light cakes, such as cookies, left the stomach quickly. It 
was found that puddings leave the stomach rapidly, and that the addi- 
tion of rice or tapioca hastens the evacuation. Those puddings which. 
have a high protein content, such as Indian pudding and cup custard, 
develop higher acidities. 

In these studies, tea and coffee, !7 whether hot or cold, appeared not 
to have any effect on the emptying of the stomach; the addition of 
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sugar alone, but not of sugar and cream, delayed this process some- 
what. Large quantities of cocoa (1 liter) delayed evacuation. These 
investigators noted certain unmistakable nervous symptoms when 
coffee or tea were given in large quantities (1 liter). 

Large quantities of cane sugar!® in concentrated form delay the 
evacuation of the stomach but smaller quantities in solution have no 
such effect. Candies taken in large amount have a similar effect; the 
addition of flavoring extracts and other substances, such as milk, have 
a modifying effect. Hard candies eaten slowly have little influence, but 
soft candies have the delaying effect of concentrated sugar solutions. 
The addition of honey to bread does not influence the evacuation, but 
the secretion of acid is thereby somewhat delayed. 

These investigators® studied also psychic influences in their relation 
to digestion. They found that sus¢eptible persons exhibit marked 
differences in digestive response. It was evident that the sight of a 
well set table containing attractive food gives rise to marked secretory 
activity, while the same food poorly prepared and poorly served calls 
forth less gastric response. It was found, strange to say, that sight is 
more influential in this respect than odor, although evil odors seemed 
to have definite inhibitory effects. The sight and the taste of food, 
whether or not the odor is perceived, are of identical influence. They 
found that newspaper reading during the meal had no effect on gastric 
activity, while anxiety or mental strain materially delayed digestion. 

Summary.—The criteria of digestibility adopted by the investiga- 
tors quoted—the length of time the food remains in the stomach and 
the amount of secretory response which it calls forth—are fair, but they 
are not invariably accurate. A notable exception, for instance, is fur- 
nished by those foods which are indigestible, such as sand, agar and the 
hemicelluloses. These call forth little secretory activity and leave the 
stomach rapidly, more quickly even than the easily digested foods.' 
On the whole, however, these experiments offer the best obtainable evi- 
dence of the ease or difficulty with which a food is disposed of by the 
stomach. 

Certain foods are feared because they are believed to be unusually 
difficult to digest; these merit further discussion. 

Many people believe that they cannot drink milk. This is 
largely psychic; in most instances it means merely that they do not 
like milk. Milk sometimes causes constipation, but this is easily over- 
come. ‘There are a few people, very few, who are sensitive to milk 
proteins; these belong in a class by themselves. In the majority of 
instances it is best to over-ride the patient’s objections to this impor- 
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Taste 7.—Table of Digestibility of the Commoner Foods (Assembled from the Experiments 


of Hawk and His Associates) 
Sek Sema Pea Re tye REET, Ae MEARS PS es SEE MOR MIE TS sd ee ee 


Rapid Emptying | Slow Emptying Average 
of Stomach of Stomach Acidity 

et) Ae Ee ee 
Beeltanectat it ttm ape ae seer ene 2 hrs. 35 min. 3 hrs. 35 min. 120 
| Pin cat SO Aue Mee emia Ria ea| Mem dalbacbdtoy Venta 3 hrs. 40 min. 117 
Gamtabpier: on. cocheto me ittreemot ae 2 hrs. 30 min. 3 hrs, 20 min. 134 
Lo eclogite cy thin cdo MSatun gas Oe 2 hrs. 15 min. 3 hrs. 5 min. 80 
Weeetablesi.n. scree tee Re lee Linea Orn iirs 2 hrs. 30 min. 70 and 77 
Pudding saace tcrr crc sen 2 hrs. 18 min. 92 
Biesm ee er gee ee ae 2 hrs. 27 min. 90 
Cakes gee ue come tonite estat ie 3 hrs. 2 min. 90 


tant food, and when it is needed insist that he take it. Persistency 
usually brings good results. 

Cheese is believed to be indigestible. This isin part because it is 
ordinarily eaten between meals and late at night or at the end of a 
heavy meal when the full amount of protein has already been taken. 
Experience indicates that if cheese is taken as a protein food and is 
eaten slowly with the meal, it is handled by the stomach with compara- 
tive ease. 

Hot breads, when light and well made and eaten slowly, do 
not deserve their reputation for indigestibility. Pies, when the crust 
is crisp and well made, not soggy, are well borne. 

Concentrated sugar solutions, soft candies, and similar foods, irri- 
tate the stomach and interefere with secretory and motor activity. 
Sweets taken in small amounts, however, at the end of the meal enhance 
its satiety value and do no harm. 

Oils and fats are ordinarily well borne if taken in moderation. 
Fried foods which are soaked in grease are indigestible because the fat 
prevents ready access of the digestive juices. If fried in ‘‘deep fat,” 
however, which quickly produces a crusty coagulum on the surface and 
thus prevents the penetration of fat to the interior of the food, they are 
as a rule well digested. 

Cooked foods are more digestible. The cooking of meat loosens 
the connective tissue so that it is more easily chewed and is of readier 
access to the gastric juices. Extreme heat long continued, however, 
has an opposite effect. Another result of cooking is to render meat, 
more attractive and appetizing, which in turn stimulates the digestive 
organs. Vegetables are not only made more appetizing by cooking, 
but, what is still more important, the starch cells under the influence 
of heat burst and permit the digestive juices to reach the contained 
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starch. Breads and cakes are made light by cooking, for the contained 
gases expand and the water vaporizes to make the mass still lighter; 
while this is taking place the albumens coagulate and “fix” the bread 
in this light state. The carbohydrate on the surface is partly caramel- 
ized, which gives the whole a more attractive appearance and flavor, 
and thus renders it more digestible. 

A comprehensive statement on the response of the stomach to 
various foods is given in a recent summary by Rehfuss and associates.2° 


THE COST OF FOOD 


In his study of 224 representative American dietaries, Sherman first 
calls attention to the fact that the more frugally people live, the more 
they are forced to subsist on grain products. Such a diet, even though 
it supplies sufficient energy and protein, is faulty because of the poor 
quality of its proteins and because it fails to supply sufficient calcium 
and vitamins. To be adequate, a diet of bread and cereals must 
include also a liberal amount of milk. 

At the other extreme, it was found that the richer diets contain a 
greater proportion of meat and less fruit, butter and eggs. Though 
rich in protein, such diets are relatively poor in vitamins and calcium. 
Sherman”! in stressing the high cost of meat says: 


When people of average income spend as much as a third of their food money for 
meat, there arises a serious question whether the food budget will then provide for 
sufficient amounts of milk, butter, vegetables, and fruit to support the best condition of 
nutrition and the highest degree of health. 


In these studies the diets which contain large amounts of fat, as 
would be expected, were found to be relatively high in calories and 
low in cost; the expenditure for meat was reduced, while that for 
vegetables and fruits was increased. Because of their butter content, 
such combinations are usually rich in vitamin A. 

Those diets in which vegetables predominated also included less 
meat and showed a smaller total cost. Because a liberal quantity of 
fat is eaten when vegetables are prominent, such diets are relatively 
high in energy, as well as in mineral and vitamin content, and are low 
in cost. Since milk and milk products are as a rule included, the 
protein quota is usually adequate. 

Among the less well-to-do, one third or one half of the family bud- 
get goes for the purchase of food. It behooves the housewife, then, 
and others interested in diet, to give thought to the nutritive value 
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received for the money spent. Cost is by no means a fair criterion of 
nutritive value, for it is influenced by many factors; the perishable 
nature of the food, its scarcity, the distance it must be transported, its 
appearance and attractiveness, and the package in which it is sold, all 
have a bearing on its market value. Thus, the perishable nature of 
fresh meat is one reason for its high cost; the more desirable cuts give less 
food for the same money; lettuce in winter and fruit out of season are 
very expensive; and large red apples and foods in fancy packages cost 
more than an equal quantity of the same food in less attractive form. 
It is important that food present a pleasing appearance on the table, 
but attractiveness on the market often is not worth the money it 
brings. When strict economy is necessary, articles with fortuitous or 
artificial values should be avoided. As examples two tables are given 
below, one illustrating the relative cost of the different cuts of meat and 
the other the cost of the staple grains as sold in various forms. 


of 
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TABLE 8.—Cost of Lean and of Total Meat in the Various Retail Cuts at Market Prices* 
ee 


Cost per 
Di Retail One: Pound of 
beets lagram | ». Pound of L 
Retail Cuts Number pee Pe ean Meat hee 
Fig. 12 Pound of oe Fat Meat 
Cut, Cents : in Cut, 
Cents 
Cents 
Steaks 
Porterhouse, hip-bone............. 8 Q5 38.6 28.9 
Porterhouse, regular............... 10 25 40.2 Q7 2 
Clibesteake. Sees) isos Saks a ee ows 18 20 32.1 22.6 
DUO MOULE-ENGs. 25.4. sab clk icles 1 20 25.3 20.6 
Sinlom= round-pone.........2-..-.- 3 20 28.3 21.1 
Sinloin;. double-bone.;~..46h.o0+ +: 5 20 28.7 22.7 
Sinloine hip-DOness 5 he..c Bde cise <4 7 20 O23 24.2 
Rlsmllcestea kaye tar. weld cay ti ees ii 16 19.3 16.0 
Foun stinsbCulber cn. eats cake 2 15 17.0 15.3 
Round ssmiddle*eut.. <b ose. h8s 6 15 17.3 15.6 
Roundselast.cabiech «cfs ok a sates ois 14 15 19.3 16.0 
Ghuncka nest: cutbesna sie. joc eg 2 12 18.3 14.1 
Ghucks last Cutt... .....0. 4: Bap Kt 9 12 Tessa7/ 13.1 
Roasts 
rine ribs: firstreuteres... ka. «as il 20 40.5 22.9 
IBTANVE TDS; lASt, CUb ws ccc e< e o.e as 4 16 26.1 18.8 
/ CEE) = Rein ul 1 155 22.8 eo 
UUM ee CPOs a letra via Mies 2 aye 6 hoe 1 12 19.4 12.8 
Boiling and Stewing Pieces 
HVOUIEdApOUITOAS ts ee Tels = = ove 16 10 11.6 10.1 
SS MOUIECECTUCLOOiyeeee se stviud ah utarin Seis iene 14 10 12.3 10.5 
Shoulder pot-roast......... 4 a 11 10 14.3 11.6 
EILSRCEDELS Metre CO c.f. AGEACE lst 3 8 16.2 9.2 
ESTISICC UMM MEN aan dee Mg avs dseitarcts 1 8 15.0 8.7 
Net VClen Ns Ren horn nye calese @ She ess g Tl 12.8 Tiel 
JEN ap all RUGS ries che cok dies en NE cat oe eRe 2 Th 10.9 el 
orershankestewc os) ua. 2 ne die cis. 4 i! 7 8.5 TO) 
INIGGIES 2 he Bo a a er nae 15 6 8.5 7.0 
Soup Bones 
ound knuckles incsiceraeds a nese. & 2 5 26.3 12.5 
Hind shank, middle cut............ 18 5 7.5 6.3 
Hind!shanks-nock20 ssi ae. eet 19 5 62.5 26.6 
Fore shank, knuckle............... 2 5 lees? 12.5 
Fore shank, middle cut............ 4 5 12.5 9.4 
Hore shanks end. saya an as 6 5 28.8 20.9 


* This table is taken from Hall, S. D., and Emmett, N. D.: Univ. of Ill. Agric. 
Exper, Station Bull. 158, p. 564. 
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Tasty 9.—Cost of Meat Required to Furnish One Pound of Protein and 1,000 Calories 
from Wholesale Cuts at Market Prices* 


cE Ee cee 
: Cost of Cost of Cost of 
Retail* | Boneless 
: ; Pound Pound 1,000 
Wholesale Cuts a at eo Boneless | Protein Calories 
Pound, the Cut, : : : 
ner, Oat Cent Meat in in Cut, in Cut, 
Cut, Cents} Cents Cents 
Horeishan ean 6 cha ek 5 59.56 8.4 50 7 
Hind shanks, (cs B 48.84 10.2 63 9 
INGGIC eet nae ei 6 84.31 Teh 46 5 
Rianke seen 8 99.44 8.0 85 3 
[dS oy Sean See RA br PePh er Ae 8 91.23 Sav 82 4 
Clod 10 95.18 10.5 63 10 
CHMCK eran 6c le cenere trae Mal 87.99 W225: 84 9 
1 T5019) Steen Big Bua ene UCLA BE 12 79.85 15.0 119 8 
VOUT aka ete tates ochre se 15 90.39 16.6 101 15 
Rib 18 85 .56 21.0 171 11 
LOUUA ahi tine, Se Oat 22 90.23 24.4 188 14 


* This table is taken from Hall and Emmett: Univ. of Ill. Agric. Exper. Station 
Bull. 158, p. 564. 


TasLe 10.—Fuel Values and Cost of Cereals in Packages* 


Total Protein Peet 
Ay ee: a ae Package. 
Calories Calories 
(Cents) 
ROIECROAES haa: tet eek tee ope oe oat ae ae QA75 456 10 
HT COMWALGHIE tan cunts Wi cheer eta, oe ene 2,495 368 19 
Grackedsychedh th os, ccukatatae won ake n oho i ros 2,325 491 10 
TEN sa ns ee ceca Rh A oat, See Ses Os eae 1,590 145 10 
Shieuded swneatain \sin. caus erent clot ae 1,551 205 13 
OTH AES Peek oN Wcyks aa es MOE has Che ese 1,080 66 10 
1 PU rte 273 |EDTS a ni MET ae eae eel Parent oe rns 702 64 18 
PIMROCLAWALGRPRU \teikcns Stree cM Lt tae 420 73 14 


* This table is taken from Rose, Mary B.: Feeding the Family, New York, The 
Macmillan Company, 1925, p. 171. 

In arranging the dietary and in purchasing food the housewife 
should consider the relation of cost to the following factors: (a) fuel 
value, (b) protein content, (c) mineral and vitamin content, and (d) 
palatability and attractiveness. Since American dietaries are par- 
ticularly likely to be faulty in respect to their mineral and Vitamigy 
content, she should reverse the usual order as given above and first of 
all secure an adequate supply of these two factors. 

For richness in minerals and vitamins, milk always comes first. In 
addition to its other advantages, it provides at a relatively low cost 
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vitamins A, B, and C, and all needed minerals except iron. It is 
especially rich in calcium. Oatmeal is cheap and is fairly rich in both 
minerals and vitamins. Dried beans, which cost very little, are not 
only rich in protein but they contain iron, phosphorus and calcium as 
well as vitamin B. Spinach and lettuce and the green leaves of cab- 
bage, each provide an abundance of mineral elements and vitamins, 
and in season they are not costly. Carrots at a low cost furnish 
vitamins A, B and C. The white potato contains a liberal amount of 
ash and some vitamins. The tomato, fresh or canned, although it 
cannot be reckoned as one of the cheaper foods, is of great value because 
of its vitamins. Oranges, while an excellent source of vitamin C and to 
less extent of vitamins A and B, are more expensive than these other 
foods, but are often advisable, especially when other vitamin carrying 
foods are not obtainable. Apples as a rule cost less than oranges and 
furnish a fair amount of vitamins A and B. 

After an adequate supply of mineral elements and vitamins has been 
assured, attention should be directed to the caloric value of the diet. 
Foods having the same fuel value often vary widely in cost. The most 
economical are the grains and grain products, while the most costly 
are the perishable foods, such as fish, meats and fruit. The following 
tables abstracted from the tables of Dr. Rose?? will illustrate this: 


Tasie 11.—Fwuel Values in Relation to Cost (Rose) 


A. Some Foods Costing 1 Cent or Less per 100 Calories. 


Butter (24 cents per pound) Molasses 

Corn syrup Oatmeal 

Flour, graham Oats, rolled 

Lard Peas, dried split 

Bacon (all fat eaten) Pork, salt 

Beans, dried Shredded wheat 

Farina Wheat, flaked 

Lentils Rice, (8 cents per pound) 
Sugar. 

B. Some Foods Costing 1 to 2 Cents per 100 Calories. 

Butter (35 to 50 cents per pound) Milk (7 to 13 cents per quart) 

Chocolate (unsweetened) Milk (evaporated) 

Cocoa (Powder) Peanuts 

Crackers, graham Tapioca (granulated) 

Macaroni Zwieback 

Apples, dried Milk (10 to 13 cents per quart) 

Butter (52 to 70 cents per pound) Olive oil 

Cheese, American Peaches, dried 

Chocolate (sweet) Pecans 


Prunes. 
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Taste 11.—Fuel Values in Relation to Cost (Rose) (Continued) 
C. Some Foods Costing 2 to 3 Cents per 100 Calories. 


Eggs (27 to 33 cents per dozen) String beans, canned 
Lamb, shoulder Buttermilk 

Milk (14 to 17 cents per quart) Corn, canned 
Pineapple, canned Dates 

Milk (18 to 20 cents per quart) Milk, powdered 
Onions. 

D. Some Foods Costing 3 to 5 Cents per 100 Calories. 
Apples Figs, pressed 
Apricots, canned Grapefruit 
Bananas Honey, strained 
Beef, chuck (all fat eaten) Olives, green 
Beets Pears, canned 
Cabbage Pork chops 
Cauliflower Puffed rice 
Cream Puffed wheat 
Eggs (40 to 67 cents per dozen) Salmon (canned) 
Sardines (canned) Walnuts. 

E. Some Foods Cosiing over 5 Cents per 100 Calories. 
Asparagus Lemons 

Beef, most cuts Lettuce 

Blue fish Olives, ripe 
Cantaloupe Oranges 

Carrots (young) Peaches, canned 
Celery Pears, fresh 

Cod, fresh Raspberries 

Dried beef Spinach 

Halibut Tomatoes, canned 
Ham, boiled Tuna fish ¥ 
Lamb chops Turnips, fresh. 


In the selection of protein foods the quality of the protein as well 
as the cost must be considered. The cereal grains and certain of the 
vegetables, especially the legumes, form economical sources of protein; 
but their biologic value is low, and such proteins must be supplemented 
by those of higher quality, such as are found in milk. 

The economic value of milk and milk products as a source of pro- 
tein is often overlooked. It can be shown, after crediting the value of 
the sugar and fat, that a dollar will buy more protein in the form of 
milk than in the form of meat. Cheese is especially economical in 
this respect. For instance, the value of ten cents expressed in calories, 
when expended for various foods is: for beef 467 calories; for egg 198 
calories; for milk 736 calories and for cheese 886 calories. Wher. 
fresh milk is difficult to obtain and therefore expensive, dry milk will 
be found an economical substitute. The economic value of milk has 
been more fully discussed in an earlier chapter. 
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Those who can afford it (and many who cannot) prefer to take the 
larger part of their protein in the highly flavored but costly form of 
meat and eggs. This is often an extravagance, for in many instances 
money is spent for meat which could with better results go for milk 
and green vegetables. In defense, however, of the inclusion of meats 
to the dietary it should be said that meats and fish are more gratifying 
to the palate and have a distinctly higher satiety value than cereals or 
vegetables; their proteins are of good quality, and in the vast majority 
of instances their consumption in reasonable amounts is proper. 

The highest degree of efficiency at the lowest cost of protein can be 
reached by combining milk or milk products with the cereal grains or 
legumes. 


TABLE 12.—Table Showing the Cost of 100 Protein Calories from Different Sources* 


Cost of Portion 
Food Material Cost per Pound Yielding 100 
Protein Calories 
MOITECESE COLLAR Ci Rien itor cv ha tossee ie miaue we des $0.10 $0 .020 
(OEGB TEES SOS o urea Eeene Ca lee ane nap en 0.06 0.021 
PVCUILO ME CTI CCNA VAY Aescwieg cc gepitie orgs ay cians ieee 0.12 0.030 
SO ELITIN CA epee ers on ah les scien Pits ad ah re ces 0.05 0.030 
SSF eae (a bia Coo 1 Air ane i con 0.12 0.036 
COSTE SEEN Se aN adnan eC a 0.22 0.050 
SCAG RY FIERO it Petersen onc ks tellers tes oer Os we 0.10 0.060 
ULL rang EW, 5 OP aa aie neh es PREY oe aa 0.10 0.062 
eamrubisndneshell)\/ch.<. g csccie aap estes ofl aunts wade 0.30 0.063 
@heeses Americ¢an..5. oo 66s 6s ceo bee ws 0.35 0.070 
CULO PEC ae tec hes AA a eee 0.20 0.082 
Milk (10 cents a quart)....... 0.05 0.085 
MEALS OPE ne SIs eat ie ene as aust ee are ae 0.30 0.087 
MncutOL Sy levemte: since ne oo cen sare Core yeas 0.32 0.093 
eel MleCAmOUNGso0 2), cin cnn die ee cum Outi bess 0.40 0.108 
TEIN OUT cet ora Bia cecRe one Ota kOe ee 0.40 0.120 
Biggs (40 cents per dozen)...:...:..:......-.0. 0.30 0.120 
Milks (5. cents per quart). 5200. i 3 ee ln 0.075 0.312 
ortennouseisteake: nection tens wc weber. 0.50 0.150 
PATONG SA (SHEE)! Wie keche gy arrsa sav saee en nee s 0.90 0.153 
Eggs (60 cents per dozen)..............5....-. 0.45 0.180 


* This table is taken from Rose, Mary S.: Feeding the Family, p. 257. 


Summary.—From an economical standpoint, the average American 
diet contains too much meat and not enough milk. When we consider 
the excellent manner in which milk supplements the cheaper proteins, 
such as those of grains and legumes, we must recognize that it is our 
most economical source of protein. All things considered, it is the 
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most economical source of mineral elements and vitamins. Milk has 
appropriately been referred to as a bargain in food value. 

The place which bread and cereals should occupy depends on the 
size of the budget. When rigid economy is essential, they should be 
used in large amounts and should be supplemented by milk. 

The leafy vegetables should always find a place in the diet, no mat- 
ter what the budget; fruits should be included if possible. 

Numerous formulas for economy and efficiency in diet have been 
devised. One generally accepted rule calls for a quart of milk for 
each child and a pint for the adult. Sherman suggests that after 
sufficient milk (including milk products) has been purchased, the 
allowance for food should then be divided into three approximately 
equal parts: one for fruits and vegetables, one for cereals, bread and 
butter, and one for meat, eggs, sweets and miscellaneous. He also?* 
enunciates two excellent rules which should govern the purchase of 
food whether the budget be restricted or liberal. 

(1) At least as much should be spent for milk (including cream and cheese if used) 
as for meats, poultry, and fish, and (2) at least as much should be spent for fruits and 
vegetables as for meats, poultry, and fish. 

The following menus of varying cost were arranged by Dr. Mary 
S. Rose?? for a family of eight: 


af. 
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TaBLEe 13.—Family Dietary Number I (Rose) 
Cost: 2-214 c. per 100 Calories 


Fuel Value: about 14,600 Calories 


Food 


Measure 


BREAKFAST: 


Milikeforn babymajscce. a nae mee 
Milk for 3-year-old.............. 
Wheatena for 3-year-old*......... 
Orange juice for baby............ 
Orange juice for 3-year-old....... 
Oranges Or! One. 9b oe Satie = 
Wihtextena tok Os e..eseccen sce 
Omelet for 6 


Milk for older children........... 
Milk for coffeet and cereal........ 
Suvartor coilee, so 50h. jae. anders 
Wottee for-adults,..0..5¢sscam tres 


LUNCHES: 
10 a. M. 


For baby: 
Witeatens. jelly s svite.sc cece ts 
Millkotorijellivias acvenncnh eat 
DVT esos rnilowa aelt steve ede okt ens 

For 3-year-old: 


Famity LuNcHEON (For 6): 


Wresined(einicken ce ates cle ex 

GRRE ODS Use errata Shieke wits Mimics 
Bakéedsbanangs..o. fcc. sateen 
Boston brown bread............. 
[BNR Ube fy akg mem clicks oan Gore. alee ea 
AGE DUGGING Wares seit tk os. oe 
Viadkeatom Children ce «aie: .c Gece 
Buc a OL teh wy ea ryee un cree hlte. 
Wenrforiadults ats se sade + deat oe 


1 cup 

1 cup 

4 tbsp. 
2 tbsp. 
3 tbsp. 
3 large 

3 cups 


4 eggs 
}4 cup 
12 small pieces 
10 slices bread 
5 tbsp. 
3 cups 
3 cups 
2 tbsp. (scant) 


2 tbsp. 
M4 cup | 
37 

74 Cup ) 
34 cup 
1 slice 


34 cup 
2 crackers 


114 cups | 
6 slices 

6 bananas 
10 slices 

5 tbsp. 
114 cups 
3 cups 

2 tbsp. 


Protein 
Calories 


eeeee 


129 


Total 
Calories 


130 


Tasie 13.—Family Dietary Number I (Rose) (Continued) 


NUTRITION AND DIET 


a nnn EEE SEEN SENSIS SnennnnEEEnERED 


fs 


Protein Total 
Food Mere Calories Calories 
ArrrrNoon Mna.s: 
2P.M. 
For baby: 
Dy segh igo) h concn Gathered c miceorEn Paiany oo 1 yolk 11 56 
Bread ates nie oto aie evonalice 3 Q5 
ILL) ee ae ene a i bene OL lS: 34 170 
Sifted pea pullp..5.......-...+.|\#l tsps 1 4 
Baked potato. ar ese eae 1 small 3 25 
Prune ulpaetars pendiawey cts eae 1 tbsp. 1 50 
For 3-year-old: 
1 Dyed Sree ae Mobi aes cry ature 1 egg 25 70 
TTORSUR een cas Sion ee er 1 slice 7 50 
Baked Potaio.s 5b» - aman 1 small 6 50 
Butters cetacean oes Seen tsp.) 9. |. “alt, aseuee 33 
Sifted pea pulp...............| 2 tbsp. 6 20 
Rice pudding II...............| 4 cup 12 100 
IMG eee le eecintiae tite: meee aU CLD. 26 127 
5.30 Pp. M. 780 
For baby: 
Wheatena jelly................] 2 tbsp. 3 16 
Milk for cereal......,.........| 4% cup 
Miri etovd nin kenern ce eae pe ete ee = axe 
Breads ciectind sic optus ate || eo sliee 4 25 
For 3-year-old: 
Steamed rice..............:...| 4 cup 38 33 
Milks forrice ara. said ee eG CUD ig 56 
| oC: 0 | ely Miran hv er cert etter al =} b Cove. a 50 
1 EI an Siaeehe ot rebate aren sen acre LU tbspalee |) ea) Skene 33 
ADDLe SNOW cee isin ate eee has [ESRC OSD SU | oe Mal aneectatier: 15 
Boiledscustancde..... esate nae 14 cup 13 100 
IMillesto-drink: Mac ,giec ce cation e 34 cup 26 127 
For 6-year old: 
Steamed rice....3.5......5....) 36 cup 6 66 
IVES TOM TICE). mne Pence iin 16 cup 17 85 
BPO Mn coscsstvssrees dersccenne ho) ec aul |e SLOSS 14 100 
ADDICISNOW.s, eros meetun | cue OTL DSS Q 33 
Bole custard.).c...0... 00) le cup. 13 100 
Wed vin Gersyan . fuvieccnt ree tcs 2 fingers 10 100 
Milk to ditink, «2.56 05.-..0y..)| 54 Cup 26 127 
1,236 
Famity Dinner: 
Boullonfor Diyas eee LOTClpS 63 15 
Baked halibut for 5..............] 21 oz. (raw wt.) 366 600 
Egg sauce for 4 
White SalCe.iii..500 ene ee Lcup 
2d ies RRC ean ch SE oe 1 ae me 470 
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TaBieE 13.—Family Dietary Number I (Rose) (Continued) 


Food 


Faminy Dinner—Continued: 


Potatoes on half shell for 4 
DOLALOCS amok cm cr. Se Ieee 


Tomato salad for 4 
POMIALOES pa yc) isie sch Ps Whence eae 
LEE EMICOM Nh ea bot a ene wen eae 
IBrenehrdressin gy isc: 
NP PIEWSHOWELOE Oo)... «canes 
with boiled custard............ 
Wady.tingersitorA. <4... 005s. oe 


Nicut Luncn ror GRANDMOTHER: 


10 P.M. 


Hhotaliton Gayercacdtse sicko aoe 


* Cf. farina. 


M Protein 

easure : 
Calories 

4 medium 

2 tbsp. 62 

4 cup 

214 cups 23 

1 tbsp. 

6 slices 42 

3 tbsp. 3 

4 medium 

8 leaves 20 

416 tbsp.t 

2 cups 18 

124 cups 65 

8 fingers 40 

34 cup 26 

1 cracker 3 

pee enTts eo letersi 2,206 


131 


Total 
Calories 


656 


152 


14,673 


+ The milk is estimated as whole milk throughout, assuming that it will be skimmed, 


{714 tbs. served; 3 tbs. lost on plates, 


the top used for coffee, cereal, and pudding, and the rest for cooking and drinking. 
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Tasty 14.—Family Dietary Number IV (Rose) 


Fuel Value: about 14,300 Calories Cost: 114 ¢. per 100 Calories 
Protein Total 
Food Megsure Calories Calories 
BREAKFAST: 
Millaforibaby:-ctscry cain aaneer |p lcup 34 170 
Orange juicesfor baby sen. se. aes |e bOs Dyn tee en nl ee cieter 22 
Milk for 3-year-old.............. 1 cup 34 170 
Oatmeal for 3-year-old........... 14 cup 9 50 
Orange juice for 3-year-old and 6- 

MEAT OU) eee ae cde. ee Gthspir ae ee ects 66 
Cornmeal mush for 6............ 314 cups 50 500 
Dried apple sauce for 5.......... 214 cups 6 600 
Saisacenor Wy. ecw Serr aaetes ace 14 |b. (raw wt.)* 100 500 
IBreadytor Oo... soe Anand Geeta 12 slices 84 600 
Milk for cereal coffee for children 

aged’ O) O01 4 oc on pobat noel aloe cups 51 255 
Milk for coffee for adults.........] 14 cup 17 85 
IMitlkfor! mshi sees aecare< ae Sinararine 2 cups 68 340 
SSUSET ome dered ia tas tatection nk et SitDSpj-) a Mae ie meeenrecs 480 

3,838 
LUNCHEs: 
10 a. M. 
For baby: 

Ostinenlijelly.F eto. -tradva oan 2 tbsp. 3 16 

Milk for ‘jelly i.s cas cerns sae 14 cup 

Milk toxicities ass, vee aes oe 34 oF a me 
For 3-year-old: 

VEE CE Bae yen NYG tee bara tonne 34 cup 26 127 

reals achits pce nxs Gatien nantes 1 slice 7 50 
For 6-year-old: 

IM ee see te avn, Syed cotta arene oe oe ee RL) 17 85 

Grackers.cagicn eta: anette oman 4 crackers 10 100 

Famity LuNcHEON (ror 6): 548 
Baked samp with cheese......... 416 cups 132 953 
Boston brown bread.............| 10 slices 50 500 
Oleomargarine;..6.c.iin sees aens 5 tbsp. 5 500 
Stewed raising: yo. ......5. cane. 2 cups 18 600 
Oatmeal wafers:%. 1.0. .05s cone. 8 wafers 88 800 
Cocoa for children..............] 3 cups 70 500 
Sugar for adults’ tea.............| @ tbsp. (scant) | ..... 100 
Lea for adultar.4 «090 Giana 

3,953 
AFTERNOON Mmats: 
2 P. M. 
For baby: 

Es «ss tree ORE eee ee 34 170 

ae Le i een eens we EN eg 


i 
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TaBLe 14.—Family Dietary Number IV (Rose) (Continued) 


7 ' Protein Total 
ae ensuite Calories Calories 
cope Se ere Se Dia cc lag i CE Tee Sea 
AFTERNOON Mrats—Continued: 1¢ slice 3 25 
HS Read ener Sacer Ne ny fiers 1 tsp. 1 4 
sifted pea pulp. .:.....!.........-| 24 small 3 25 
Baked -potato) 54.2 oases coe no Tet bSpsg ul «kale Ree 50 
TUNE! PULP x, cer eysee eds os a 
For 3-year-old: 36 cup 26 100 
Splitqpeatsoupae ck ac ay. es sda ek 2 slices 14 100 
TEETER cyclones & Scone nea Ee ee me PSUS wih. Wthst at he) erie 66 
Mleomargarines< its tjc0 2 vos 1 small 9 75 
iBakedppotale. sumac: tsk othe 1 small 1 WD 
Baked tappless (adenine Acne oe 4 cup 16 85 
Minlkattoncrinike sire tn Se ee. cea: 
775 
5.30 P. M. 
For baby: 
Oatmealyellypee mse esesur ase 3 tbsp. 4 25 
Malkfor jellya i. sss niee ei 14 cup Sap 
arden ak 34 out ae 218 
For 3-year-old: 
Creamy toastyen cs sari en as 1 slice | 20 150 
6 tbsp. sauce 
IBS PES Gh tet no ene te crecy san eats es 1 slice 7 50 
Oleomargarine:< . 3)... 20s nn: GSD Senor act WRAP ATG See, 33 
Fcen puddings. wats. haunts 26 cup 8 100 
Sdgaritor pudding. ofa... 25... TGtSp rere a4 eit feet ee 20 
Milk for pudding............-. A ae, a an 
Miletordnink’ ana ate foo |, Y40CUD 
For 6-year-old: 
AS KEATULOASE. coc ae aie sah 14 slices 34 950 
1% cup sauce 
Ricee Puddings, Vat. ee oa ora 44 cup 16 200 
Milk for pudding..............] 44 cup 16 84. 
Sugar for pudding)... ..:.... EUS cee eIne Mey sl treet og 40 
1,334 
Famity DINNER (ror 5): 
Beef stew with vegetables........ 434 cup 183 1,132 
IST CROMER A ged Die te se donate 4 10 slices 70 500 
Oleomargarine...4...5.0 54. 04..-- 5 tbsp. 5 500 
Wate pudding sss yc wk sates. < 5 servings 50 1,000 
Brown sugarsauces. 22.0 ..4+->-- QU CUpS mie © bull mle uriare. 660 
3,792 
Nicat Luncu ror GRANDMOTHER: 
10 Pp. M. 
Tea with 46 cup hot milk........ 1 cup igh 85 


coy Le cena a a 
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Taste 14.—Family Dietary Number IV (Rose) (Continued) 


M Protein Total 

oe ase Calories Calories 
Nieut Luncu ror GRANDMOTHER — 
Continued: 

Sugarifor tednmiect scorn en PSDs mee ed Vil Meco 40 

Crackers ts 2 wacekncsce geet mote 1 cracker 8 25 

150 

otalifor'daysrace of. varie oA oel Roe ee ee er nee 1,528 14,390 


* Fat used on bread. 


Taste 15.—Menus for Very Low-priced Family Dietaries (Allowing Three Quarts of 
Milk per Day) (Rose) 
I. BREAKFAST: 
Cornmeal mush bee and served with corn syrup for adults 
steamed and served with milk for children 

Bread 
Oleomargarine 
Coffee for adults 
Apple sauce or orange juice for 3-year-old; orange juice for baby 

LUNCHEON OR SUPPER: 
Pork and beans—bean and tomato soup for young children 
Stewed tomatoes 
Bread 
Oleomargarine 
Tea with milk and sugar for adults 
Milk for youngest children 
Cereal coffee or cocoa for older children 

DINNER: 
Liver 
Hashed browned potatoes 
Bread 
Oleomargarine 
Tea for adults 
Milk for youngest children 
Dried apple and date pie with cheese, for father, mother, and oldest child 
Dried apple sauce for others 
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CHAPTER V 
MILK AND MILK PRODUCTS 


Because of the peculiar position it occupies as a complete food, 
milk is singled out for separate consideration. In the discussions 
which follow, except when otherwise specified, the word milk will refer 
to cow’s milk. 

Milk is the most important of all foods. It is indispensable to the 
infant, it is essential to the proper development of the young child, 
and it should form invariably the chief article of diet for the older 
child. For the adult, too, it is always a valuable, and at times a well 
nigh essential, adjunct to the diet. Milk has never been accorded 
adequate place in the American dietary. 

Physical Properties.—Milk is a yellowish white liquid of sweetish 
taste and characteristic odor. It is a solution of albumens, sugar, 
mineral salts and other substances, and an emulsion of fat. The fat 
droplets give to milk its whitish appearance; when permitted to 
stand, they rise to the top in the form of cream. The specific gravity 
of milk varies from 1,028 to 1,034; its freezing point from —0.53° C. to 
-0.58° C. Its reaction is just on the alkaline side of neutrality, with a 
hydrogen ion concentration of py, ,,- 

Chemistry.—The composition of milk is influenced in a small degree 
by race, course of lactation, season, ration and the individual char- 
acteristics of the cow. The character of the fat as well as its amount 
is determined to some extent by diet; for foreign fats eaten by the cow 
may appear as such in her milk. The disagreeable taste sometimes 
acquired by milk in the spring is due to certain weeds which have been 
eaten by the cow. ‘The influence of food on the amount and character 
of milk in general will be more fully considered in a discussion of the 
dietary needs of the nursing human mother. 

The average composition of cow’s milk is about as given in Table 1." 

The proteins of milk are of the highest quality; that is, they supply 
all of the amino-acids necessary for successful nutrition. They rank 
in this respect with the proteins of meat, and are greatly superior to 
those of the cereal grains and vegetables. Milk proteins are of good 
supplementary value also, for when added to those of wheat or other 


grains they enhance the nutritive value of the ration, and render ade- 
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quate a diet which would otherwise be faulty in respect to its amino- 
acid content. It has been found that skim milk added to the 
corn ration of swine makes an ideal food and promotes growth better 
than any other food mixture yet devised. The nutritive value of man’s 
diet is greatly increased by the addition of milk to his cereals 
and wheat bread. 


TaB_E 1.—Average Composition of Cow's Milk 


Limits of 
Percentage Variation, 
Percentage 
Wale orote ste cea me rete Seccetbartiar ee eee ee ee 87.7 83-91 
SOLIS athe cl Sr isctry oe ee mre eee Bet een ee nes 12.2 9-17 
Ba PR TEES a ee: at Nera ae ie, icra ade 3.4 2-8 
CG RSCIEY eae Fel ee ve CRN ne eee era RF 2-4.5 
Lactalbumin Repo N ete ASS A eet hy A Ae bag gh IR fee \ 0.5 0-8-8 
Mactplobulini suc: on sccs steatosis { 
Othermitrozenbodiesis +. 4....0..seanes arene 0.2 
IMilkisugane Sa-0-n pics ste dive. we eather series 4.7 3.0-6.6 
HAG Treen ry ate a WS fy so ctig, cakes: bee Gane nue ret OF 0.6-1 


Milk contains several proteins; three are well known; caseinogen, 
lactalbumin and lactglobulin. The most important of these is casein, 
because: it is five times more abundant than the others; it is highest in 
biologic value, and it makes possible the preservation of milk proteins 
and fat in the form of cheese. Caseinogen, a phosphoprotein, is the 
precursor of casein. Being a colloidal body, it is capable of numerous 
complex physicochemical changes. It is precipitated by dilute acids, 
but can be redissolved by an excess of acid. ‘It is also dissolved by 
alkalis. In the souring and coagulation of milk which accompanies 
lactic acid formation insoluble casein appears as the result of the precipi- 
tation of caseinogen. The stability of these protein bodies is no doubt 
preserved in large degree by the mineral salts of the milk; any change 
in the equilibrium of the latter results in physicochemical changes in 
the former. Caseinogen can be coagulated also by the ferment rennin 
in the presence of calcium, which results in a splitting of the molecule 
into a soluble and an insoluble body; the latter is casein. In the 
absence of calcium, rennin does not bring about coagulation; if cal 
cium is added later, even though the rennin has been destroyed by 
heat, coagulation takes place. 

Lactalbumin and lactglobulin are present in much smaller amounts 
and are of lesser importance. The former is peculiar to milk; it isnot 
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so complete a protein as casein, and therefore is of lower biologic value. 
The latter is identical with serum globulin. 

The carbohydrate of milk is in the form of lactose, or milk sugar. 
This sugar is probably synthesized from dextrose by the milk glands, or 
perhaps by a stereochemical rearrangement of the maltose molecule. 

Lactose is a disaccharide and is split on digestion into glucose and 
galactose, one molecule of each. It is dextrorotary. It is not as 
sweet as cane sugar; this fact is extensively made use of where, as in the 
feeding of typhoid fever patients, it is desired to give a high calory 
carbohydrate diet. Lactose is an important factor in the souring of 
milk; under the influence of bacteria it ferments with the production 
of lactic acid. Its amount is constant and is largely independent of 
the cow’s ration. Dextrose and other carbohydrates in minute 
amounts have also been found in cow’s milk. 

Milk fat consists of a mixture of fats, largely the triglycerides of 
palmitic, oleic and butyric acids. The relative proportion of these 
fatty acids is given in Table 2.” 


TasLrE 2.—Fatty Acids in Milk Fat* 


EPULCY TICE Pema Ls Mr ae ah, deg SP aa RA Ie ee 5.45 
CEPTZOTOS 5 oq Soe OO Bane d CaS CRE oe eure fa Coie eons ARE 2.09 
(CABRIO. ESR Bee hae Mir meio eceeed Weak Ae ct OR Ee aIEE D Rec gvOR 2 0.49 
CIS VOTTG a, 5) sala dos te ace tee ER aa oie leg Min Uist els eae CaP te 0.32 
LUO s, 5.8 eel, gate eo er eRe Ot A tyes a rR AL sO Dstt 
MEALS ULC REE et see een Aen ere gaye er bo ttr ee a. ait, 9.89 
Bint mera edhe cr raee i wn eet et ct chet Seen Jae 38.61 
Led TOME Me tito: 8 Ree nn a or nn en Hea Si ad ohare 1.83 
Serre me eee Nn err: Mr iis NAAT eA UM seni oky Git a ec bcent a ks 1.04 
OLB ee sto vital a Guy eRe cea, eck aici tae etn ee eee ec Bit wo en Re Alte 32.50 


* This table is taken from Oppenheimers’ Handbuch der Biochemie, 1910, p. 395. 


This fat is emulsified in the form of extremely fine droplets, from 2 to 
4 microns in diameter; an enveloping membrane for these has been 
described. The size of the droplet depends on the breed of the cow and 
determines the digestibility (or absorbability) of the fat. Milk fat is 
produced by the milk glands; it may come directly from the fat of the 
blood or may arise through the conversion of glucose into fat. It has 
been definitely proved that the identical fat of the diet may appear in 
the milk in the exact stereochemical form in which it was eaten. Small 
amounts of lecithin and cholesterol have also been found in milk. On 
standing, the fat rises to the top of the milk and is known as cream. 
The mineral elements, in which the milk is rich, add greatly to its 
value. Approximately 0.7 per cent of milk is ash. ‘The percentage of 
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these elements in whole milk is as follows:* calcium, 0.120; mag- 
nesium, 0.012; potassium, 0.143; sodium, 0.051; phosphorus, 0.093; 
chlorine, 0.106; sulphur, 0.034, and iron, 0.00024. 

The mineral elements exist in milk in several forms: (a) as salts, 
chiefly as the salts of phosphoric, sulphuric, hydrochloric and citric 
acids; (b) as the dissociated ion, and (c) in more or less intimate 
chemical and physicochemical union with proteins and other organic 
bodies. The base-forming are slightly in excess of the acid-forming 
elements. 

The most valuable of these elements to man is calcium. It is 
needed by the growing child in large amounts and by the adult as well; 
yet it is often lacking in the average mixed diet. 

Milk is poor in iron, but even the small amount present is of value 
and should not be disregarded. In diluting cow’s milk in order to 
reduce its protein content for infant feeding, it must not be forgotten 
that its mineral content can thus be reduced to a dangerous extent. 
It has been suggested that this be corrected by the use of whey as a 
diluent. 

The vitamin content of milk contributes to its nutritive value. It 
is especially rich in vitamins A and B, being one of the most satisfac- 
tory sources of the former. Vitamin C is present in variable amounts. 
The food of the cow influences profoundly the richness of her milk in 
vitamins; if she is permitted to graze in good pastures or is fed on 
silage, her milk contains more vitamins than if she is grain-fed. Ken- 
nedy and Dutcher‘ recently published conclusions, based on extensive 
investigations, to the effect that even stall-fed animals will give a milk 
rich in vitamins A and B if the ration properly combines grains, silage 
and legume hay. The heating of milk destroys a part of the vitamins, 
especially vitamin C. 

Other substances are found in milk. Several ferments have been 
described: sugar splitting, lipolytic and proteolytic ferments, as well 
as an oxydase and a peroxydase. Milk contains coloring substances, 
among which is a red “lactochrome” and a yellow “‘lipochrome. 
The chlorophyll of the cow’s food contributes largely to the formation 
of this coloring matter. 

Cream.—Cream is the fat of the milk which has been separated by 
gravity or by centrifugal force. In the modern dairy industry the 
latter method of separation is used, and cream of almost any richness, 
up to 60 per cent of fat, may be obtained. Most states require that 
cream sold in the market contain at least 18 per cent of fat and no 
substance foreign to normal milk. Because cream must be a little 
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older than milk sold at the same time, a higher bacterial count is 
permitted. 


COMPARISON OF THE MILK OF DIFFERENT SPECIES 


The composition of milk varies according to the species from which 
it comes. To a less extent it also shows racial and even individual 
characteristics. 

The milk of each species is especially adapted in mineral content, as 
in other respects, to the uses of its own young. A comparison of the 
mineral elements contained in the bodies of new-born animals with the 
ash of the milk from the same species shows remarkable adaptation 
of milk to the particular need it is expected to serve. 

The more rapidly growing animals secrete milk which is richer in 
protein and in mineral content than that of the animals which mature 
more slowly. This is illustrated in Table 3. 


Taste 3.—Rate of Growth and Composition of Milk* 


Time in 100 Parts Milk Contain— 
Which 
Weight Is Phos- 
Doubled | Protein Ash Lime phorie 
(Days) Acid 
EUBIIIA TE arlene ae te Pe ee SS a's os 180 1.0 052 0.032 0.047 
[BLCIEO: Ge mc bs Sige ee eae 60 2.0 0.4 0.124 0.131 
CENTS SB Gea aeons ee 47 3-5 0.7 0.160 0.197 
Gal beereeiigr tue excite Syorae fhe Brees ake 19 4.3 0.8 0.210 0.322 
Rel Opa ee ae, aieidges oss soa hs 18 5.9 
(SLES atic A Uehs, Coe woe ce me Crete 10 6.5 0.9 0.272 0.412 
(CERES 3 Cults OR AREE Lo Renee 914 7.0 10 
LOXGFE a6, Bo <n RE EER ee ae 8 eo 1h 5 0.453 0.493 
TIRED BY eo cage Ca Raa ae ea ui 10.4 2.4 0.891 0.996 


* This table is taken from Myers, V. C.: Body Tissues and Fluids, in Barker: 
Endocrinology and Metabolism, New York, D. Appleton & Co. 3: 477, 1922. 


Mother’s milk is of course the ideal food for the infant. When this 
cannot be obtained, cow’s milk is usually modified in order to make it 
resemble human milk as closely as possible. In certain countries the 
milk of other animals is used, particularly that of the goat, of the mare 
and of the burro. Burro’s milk in many respects resembles mother’s 
milk more closely than that of other animals, although its fat content is 
relatively low. 

The manner in which human milk differs from cow’s milk is of par- 
ticular interest. The casein content of the former is less than that of the 
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latter, although the amount of albumen is greater. The relative pro- 
portion of casein to albumen in human milk is as 40 to 60 and in cow’s 
milk as 85 to 15. The casein of human milk is more difficult to pre- 
cipitate both with acids and salts; even with rennin coagulation is 
more difficult than in cow’s milk. After precipitation with acids the 
casein of human milk is more easily redissolved by an excess of acid. 
The coagulum of human milk is lighter than that of cow’s milk, and 
for this reason has been regarded as more digestible; this belief is not 
universally accepted. The fats of human milk are poorer in volatile 
fatty acids; the droplets are larger. The percentage of milk sugar is 
greater in human than in cow’s milk. Human milk is poorer in mineral 
matter, having only about one-sixth the calcium of cow’s milk, but it is 
believed that the salts of the former are ina more utilizableform. The 
iron content of human milk is slightly greater, 0.00037 per cent.. 


Tasir 4.—The Average Composition of Milk from Several Species* 


Total 
é £ : Nitro- |. 

Water | Solids | Fat | Casein Sugar} Ash 

genous 

Bodies 
Human milk.............| 87.58 | 12.42 3.74 0.80 2-01 6.37 | 0.30 

(173 analyses) 

COW INNO Rites « i. eat 87.80 | 12.20 3.40 2.70 3.40 4.70 | 0.70 
Biuttalormilkteo us ones | OeuoOn || Une 7.70 4.80 4.40 | 0.80 
@amel mille s. jn. es an | On OOn | R12 AO 5.38 pst Fe ea lie rene ecu 3.26 | 0.70 
Garb Milka von ante! Ssaty he 86.30 | 13.70 4.00 3.60 4.60 4.30 | 0.80 
Bheepmmales ye spac ees ws 81.50 | 18.50 7.00 4.30 5.60 5.00 | 0.90 
Mare milk...............| 90.58 9.42 1.14 ine 2.05 5.87 | 0.36 
PS ETOVAUK ae ee vitians Aue = 90.12 9.88 1.37 0.79 1.85 6.19 | 0.47 
Rap oresmukaneiue ie. 89 bite 69.50 | 30.50 | 10.45 15.54 1.95 | 2.56 
Guinea-pig milk..........] 41.11 | 58.89 | 45.80 11.19 1.33 | 0.57 
SWil@r Mall one we cae di vt 82.37 | 17.63 6.44 Ate 6.09 4.04 | 1.06 
Wogmmilky. vas. cv ke as ale ee O0" eed. 00 9.26 4.15 9.72 3.11 | 0.91 
aU, shewihe Nuc Sieve Res 81.64 | 18.36 3.33 $.11 9.53 4.91 | 0.59 


a a a ie tn 


* This table is taken from Véltz, W., in Oppenheimer: Handbuch der Biochemie, 
1910, p. 403. 


THE DIGESTION OF MILK 


The first step in the digestion of milk consists in the coagulation of 
caseinogen by the ferment rennin. The change which caseinogen first 
undergoes in this process has been variously described as follows: (a) 
rearrangement within the molecule; (b) union of several molecules into 
a larger one; (c) splitting into two molecules, one of casein, and another 
of a different character, both of them soluble or (d) hydrolytic splitting 
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into two soluble casein molecules. The last theory is generally 
accepted. According to this view, casein when first formed is soluble, 
but it immediately unites with calcium salts to form insoluble casein 
or calcium caseinate. The coagulum is light and flocculent if, as 
occurs in the stomach, the milk is thoroughly agitated. Fat droplets 
are caught into the mesh of the curd and determine somewhat its phys- 
ical characteristics. At this point, as the acidity of the gastric juice 
increases, pepsin exerts its proteolytic action and splits casein into its 
soluble cleavage products; these are carried into the small intestine and 
undergo further digestion by trypsin and erepsin. 

Abderhalden’ calls attention to the biologic significance of coagula- 
tion. Milk, the sole food of the infant, reaches the stomach in a fluid 
state, and, unless stayed in its progress, would immediately pass in 
overwhelming amounts into the duodenum. Rennin, in thus coagulat- 
ing the caseinogen, keeps the milk in the stomach for a time and per- 
mits the partially digested casein to be passed little by little into the 
small intestine. ; 

No doubt, too, the fat droplets are more easily acted on when caught 
in this coagulum. Some of the emulsified fat droplets are acted on by 
the lipase of the stomach and are split into glycerine and fatty acids; 
most of the fat, however, is digested in the intestine. Milk fat, both 
because of its low melting point and the ease with which it is emuisified, 
is more readily digested than fats from other sources. 

Milk is the most digestible of all foods, if by digestibility we mean 
the completeness with which the contained foodstuffs are assimilated 
and the ease and comfort with which this is accomplished. When 
taken by the adult in large quantities, milk is more completely digested 
if mixed with other foods; a graham cracker, for instance, probably 
enhances the nutritive value of a glass of milk taken between meals. 

Many people say that they cannot take milk. This is seldom true. 
A few are sensitive to milk proteins and show anaphylactic reaction 
when these are taken, but such people are rare. Many find milk dis- 
tasteful, and these as a rule are the ones who say that they cannot 
drink it. It is a psychic rather than a digestive problem, and the phy- 
sician who would nourish his patient properly must strive to overcome 
such phobias. With firmness it can be accomplished. 


THE NUTRITIONAL VALUE OF MILK 


The great nutritional value of milk is due to the high quality of its 
proteins, to its richness in mineral elements and vitamins, and to the 


easy digestibility of its fats. It protects against nutritional failure, 
10 
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and therefore is classed among the protective foods. Animal experi- 
ment has furnished abundant proof of the importance of milk to the 
growing organism. 

In order to secure comparable evidence for man, McCollum’ car- 
ried out on a group of eighty-four children a series of experiments 
covering a considerable period of time. These children lived in an 
orphanage where sanitary conditions were satisfactory and the diet was 
adequate, except that it was lacking in milk and green vegetables. To 
the diet of each child in one subgroup of forty-two there was added one 
quart of reconstituted milk (Klim) daily; a control group of the same 
number received no milk. The improvement in growth and well-being 
of the former as compared with the latter group was prompt and strik- 
ing. Many children increased 50 per cent in weight (one child 90 per 
cent) during the first year of the experiment. 

Sherman’ reports similar experiments along somewhat different 
lines. His object was to determine the optimum amount of milk for 
children, and he took as his criterion the development of bones and 
teeth as evidenced by the storage of calcium and phosphorus. The 
experiments were carried out under ideal conditions on children of 
from 3 to 13 years of age. He says: 

The results as a whole emphasize strongly and in most convincing fashion the 
importance of the quantity of milk consumed. We may well devote ourselves to the 
effort of insuring the consumption by every growing child of the equivalent in some form 
of a quart of whole milk per day. 

In view of such evidence it seems a mistake to limit the recommendation of a quart 
of milk per day to the ages from infancy to puberty. _Undoubtedly it would better be 
extended, probably to all ages. Certainly it seems to me the boy should have his quart 


of milk per day until he is a man full grown, and the girl should continue to take her 
quart of milk per day until as a woman she has weaned her last child. 


McCollum’ has discussed in a convincing manner the superior 
physical development and greater stamina of pastoral peoples who 
live largely on milk and milk products. He says: 


The Aryans and Mongols developed in the high pasture lands of Central Asia, 
where agriculture did not yield a return for labor, and where the care of flocks and 
herds formed the chief means of subsistence. Here in a climate characterized by 
extremes of heat and cold and of drought have originated the virile peoples who have 
become the possessors of the lands in every direction where the climate and soil were 
more favorable to an easy existence. Abstemious nomads, who knew no indulgence, 
and were every few years brought to face disaster through a scantier rainfall than usual, 
left their homes in wave after wave and dispossessed their neighbors in more favored 
lands. But in those more favorable circumstances where they came as conquerors, 
they not infrequently, in time degenerated into ease-loving agriculturists. 


This author calls attention to the wonderful physique and the courage 
of the Arabs whose diet consists in large part of milk and milk products 
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obtained from their flocks; he contrasts the splendidly developed 
people of Sweden—where there is approximately one cow to every two 
inhabitants—and of Switzerland, to the people of other lands where 
there are fewer cows. His comparisons of physical beauty, mental 
qualities and longevity are very much in favor of those people who own 
flocks and consume milk. 

The amount of milk consumed by the adult has an important 
bearing both on the health of the community and on its wealth. It 
has been estimated that a pint of milk a day represents for the adult 
the minimum of nutritive safety and that a quart is the optimal 
amount; this includes not only milk taken as such but also that used 
in cooking. The foregoing estimate comes from the combined exper- 
lence of students of nutrition, of physicians and of various relief 
agencies, all reaching the same conclusion from observations in widely 
differing fields. It is universally accepted. The milk consumption of 
urban and, surburban communities in America is far below this 
minimum. In 1900 the consumption of milk, exclusive of that used 
in butter and other milk products, was about one half pint a day per 
capita. New York City consumed slightly more than this in 1923. 
Many cities report much lower amounts. Improvement, however, in 
the milk supply, and educational propaganda have led many com- 
munities to a steady increase in milk consumption, and the slogan 


> 


“drink a quart of milk a day”’ is attracting ever increasing attention. 


ECONOMY 


Milk is an economical food, a fact which is not generally recognized. 
It can be easily shown, even with figures which assume the highest 
cost for milk, and which credit butter fat and milk sugar with low 
market values, that the protein of milk costs less than that of lean 
beef. In comparing milk with eggs by a similar computation, it can 
be shown that milk is the cheaper. These figures place no monetary 
value on the vitamins of milk which are of great nutritive value, nor 
do they take into consideration the high biologic worth of is proteins 
and its richness in mineral elements. To quote Haven Emerson: 
‘Milk purchased even at the present higher level of prices is a bargain 
in food value.” 

The economical value of milk and meat may be compared in 
another way. The energy contained in each comes in last analysis 
from the food which the animal eats. It is estimated that a good milk 
cow returns in the form of milk 20 per cent of the energy of her food, 
and the poor cow 12 per cent, while the beef steer returns in the form 
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of meat only 6 per cent of the energy he consumes. Crops grown on a 
given acreage will yield for human consumption four or five times as 
much protein and energy when fed to dairy cows as when used for beef 
production.’ It is noteworthy, too, that the dairy cow is not only 
highly efficient in her yield of energy, but she is also able to transmit 
for human consumption to a much greater degree than the beef steer 
the vitamins and mineral elements of her food. 

This is not an argument against the use of meat, for meat has an 
important—an almost essential—place in the dietary; it is a plea for the 
more liberal use of milk and milk products as supplementary articles 
of diet, a plea which is based on both nutritional and economic con- 
siderations. The health of the nation and its wealth can both be 
served by the cultivation of the dairy industry. 


ADULTERATION OF MILK 


The adulteration of commercial milk for profit has been extensively 
practiced in the past, but, thanks to the rigid control exercised by public 
health officials, it is rare today. Adulteration is accomplished in two 
ways: by the addition of water, and by removal of the cream. Until 
recently such practices could be recognized only by analysis of the 
milk or by means of the refractometer, neither of which methods is 
infallible. Recently it has been found that cryoscopy will detect with 
accuracy the addition of even very small amounts of water. The 
freezing point of milk is a physiologic constant lying between —0.530° C. 
and —0.566° C.; the addition of a foreign substance is revealed by a 
prompt change in this figure. 


THE BACTERIA OF MILK 


Milk which comes direct from the clean udder of a healthy cow 
contains very few bacteria, perhaps only 500 or less per cubic centi- 
meter. Contamination, however, takes place easily, for milk is an 
excellent culture medium, and the organisms which gain access grow 
rapidly. The bacteria found in milk are as a rule nonpathogenic, 
but pathogenic varieties sometimes appear. Even those strains which 
are classed as nonpathogenic may cause grave illness in infants. 

Contaminating bacteria cause the decomposition of milk; the 
proteins are decomposed and the lactose undergoes lactic acid or 
alcoholic fermentation. Predominance of Bacillus lactis with resulting 
lactic acid fermentation retards the development of putrefactive 
and pathogenic organisms. 
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Bacterial contamination may come from a diseased udder or other 
focus, from the hands of the milker or dairy worker, from the atmos- 
phere or from the vessels with which the milk comes in contact. Often 
several of these sources are the cause. The most dangerous of these 
to the adult user of milk is an infected dairy attendant—a typhoid 
carrier, for instance. With rigid care in the inspection of herds and the 
examination of dairy attendants, as well as in the handling of the milk, 
such contamination can be avoided, and the bacterial count can be held 
to a very low figure. 


THE CARE OF MILK 


Essential to the safe handling of milk is the use of covered containers 
and the maintenance of alow temperature. It should be delivered in 
closed bottles and kept in these until ready for use. Open vessels are 
bad. The practice of serving milk at the table in the original bottle in 
which it was delivered is an excellent one and should be encouraged. 
If the temperature of the milk is reduced to 50 F. soon after it 
is obtained from the cow, and if it is maintained at this temperature or 
a lower one it can be kept sweet a long time. Milk should remain 
packed in ice during the rounds of the milkman, and should be placed 
in a clean refrigerator immediately on delivery. 

Most departments of health have adopted stringent rules regarding 
the production and distribution of milk. ‘These rules concern the 
health and cleanliness of the cow, the health and cleanliness of the 
dairy workers, the sanitary condition of the barns and surroundings, 
and the manner in which the milk is distributed to the customer. 
The dairyman who does not meet these requirements and whose 
product does not conform to bacteriologic standards is, as a rule, 
refused a license. In New York City,'® grade “A” raw milk must 
have come from a healthy tuberculin-tested herd and have been 
obtained in a dairy scoring at least 25 points on equipment and 50 
points on method; the bacterial count must not exceed 60,000 to the 
cubic centimeter, and the milk must be delivered in bottles within 
thirty-six hours. Grade “A” pasteurized milk must be obtained 
under similar conditions with a score of at least 25 per cent on 
equipment and 43 per cent on method. It must not contain more 
than 30,000 bacteria to the cubic centimeter, and no raw milk with a 
bacterial count in excess of 200,000 shall be used in its production. It 
must be delivered in properly labeled bottles and must be sold within 
thirty-six hours after pasteurization. 
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From a standpoint of cleanliness, certified milk represents the ideal. 
This has been defined as “clean, unprocessed milk of uniform composi- 
tion from healthy cows, and carefully guarded against disease or con- 
tamination.”"! The term “certified milk” was originated by Dr. H. 
L. Coit and was registered in the U.S. Patent Office in 1904. In 1923, 
the American Association of Medical Milk Commissions published 
their revised ‘Methods and Standards for the Production and Distri- 
bution of Certified Milk.’’!? 

The following standards have been adopted by the United States 
Secretary of Agriculture: 


1. Milk is the whole, fresh, clean, lacteal secretion obtained by the complete milking 
of one or more healthy cows, properly fed and kept, excluding that obtained within 
fifteen days before and five days after calving, or such longer period as may be necessary 
to render the milk practically colostrum free. 

2. Pasteurized milk is milk that has been subjected to a temperature not lower than 
145 degrees Fahrenheit for not less than thirty minutes, after which it is promptly 
cooled 50 degrees Fahrenheit, or lower. 

3. Homogenized milk is milk that has been mechanically treated in such a manner as 
to alter its physical properties with particular reference to the condition and appearance 
of the fat globules. 

4. Skimmed milk is milk from which substantially all the milk fat has been removed. 

5. Buttermilk is the product that remains when fat is removed from milk or cream, 
sweet or sour, in the process of churning. It contains not less than 8.5 per cent of milk 
solids not fat. 

6. Goat’s milk, ewe’s milk, ete., are the fresh, clean lacteal secretions, free from 
colostrum, obtained by the complete milking of healthy animals other than cows, 
properly fed and kept, and conform in name to the species of animal from which they are 
obtained. 

7. Evaporated milk is the product resulting from the evaporation of a considerable 
portion of the water from milk, or from milk with adjustment, if necessary, of the ratio 
of fat to nonfat solids by the addition of or by the abstraction of cream. It contains 
not less than 7.8 per cent of milk fat, nor less than 25.5 per cent of total milk solids; 
provided, however, that the sum of the percentages of milk fat and total milk solids be 
not less than 33.7 per cent. 

8. Sweetened condensed milk is the product resulting from the evaporation ofa 
considerable portion of the water from the whole, fresh, clean lacteal secretion obtained 
by the complete milking of one or more healthy cows, properly fed and kept, excluding 
that obtained within fifteen days before and ten days after calving, to which sugar 
(sucrose) has been added. It contains not less than 28 per cent of total milk solids, and 
not less than 8 per cent of milk fat. 

9. Evaporated skimmed milk is the product resulting from the evaporation of a 
considerable portion of the water from skimmed milk, and contains not less than 20 
per cent of milk solids. 


10. Sweetened condensed skimmed milk is the product resulting from the evapo- 


ration of a considerable portion of the water from skimmed milk to which sugar* 
(sucrose) has been added. It contains not less than 24 per cent of milk solids. 
11. Dried milk is the product resulting from the removal of water from milk, and 
contains not less than 26 per cent of milk fat, and not more than 5 per cent of moisture. 
12. Dried skimmed milk is the product resulting from the removal of water from 
skimmed milk, and contains not more than 5 per cent of moisture. 


———— 
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PASTEURIZATION 


Raw milk, if secured in a clean manner from healthy cows, is fairly 
safe in a small community or on the farm where it is consumed soon 
after it is obtained. But in our complex civilization milk must be 
transported long distances and kept over considerable periods of time 

before it reaches the consumer, and during this period of transport and 
storage the contained bacteria are likely to multiply enormously. 
Therefore anything which will kill these bacteria at the outset is helpful 
in rendering milk safe. This is what pasteurization does. In this 
process milk is held for thirty minutes at a temperature of from 142° to 
145° F., and is cooled immediately thereafter. This kills those patho- 
genic organisms which might be present, and increases the keeping 
qualities of the milk. 3 

It should be understood that pasteurization is not intended to take 
the place of rigid sanitary control over the methods of production; 
it merely is an adjunct to this control. Dirty milk cannot be rendered 
clean by pasteurization, but relatively clean milk can by this process 
be rendered safe. The label “‘Pasteurized”’ on commercially produced 
milk should be limited by law to unadulterated milk which has been 
hygienically obtained, carefully handled and then pasteurized. 

It should be emphasized that milk which has been pasteurized should 
be kept cool and should be used within a reasonable time, say thirty- 
six hours. Old pasteurized milk improperly handled can be 
dangerous. 

The heat to which milk is subjected during pasteurization destroys 
some of the vitamins, notably vitamin C, and causes minor chemical 
changes. Except for this vitamin destruction, it does not appreciably 
influence the nutritive qualities of the milk, and even this does not 
detract from the value of the milk if orange juice, tomato juice or other 
substances rich in vitamins are added to the dietary. 

There is no conflict between the value and uses of “certified milk”’ 
and of ‘“‘pasteurized milk.” The president of a large certified milk 
producer’s association recently said:'* 

Pasteurization has: undoubtedly accomplished more for the dairy industry, and 
therefore for mankind, than any other one thing that has been developed in connection 
’ with milk in recent years; and it is the only known way by which the great cities of the 
world can have a practically safe and ample supply of this cheapest and best of foods. 


Moreover, when it is known beyond preadventure that pasteurizing does not unfavor- 
ably modify any of the now known or still to be discovered attributes of milk, then by 


all means add this precaution to certified milk. 


In large communities the necessity for pasteurization of milk is 
real. Not only are milk-borne epidemics such as typhoid fever and 
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malignant sore throat prevented, but, what is of equal importance, the 
intestinal diseases of infants are in a large measure guarded against. 
For several years the board of education of the city of Birmingham, 
Ala., has permitted only pasteurized milk to be served with the lunches 
provided at the school. 


BUTTER 


Butter contains the fat of the milk in semisolid form. The emulsi- 
fied fat droplets of soured milk or cream coalesce in the process 
of churning to form butter, in which is included also small amounts of 
casein and other milk components. These droplets are surrounded 
each by a viscous membrane which normally maintains with the sur- 
rounding fluid a certain equilibrium of tension; the foam which results 
from churning upsets this equilibrium, and union of the droplets 
occurs. The resulting lumps of butter which rise to the top are skim- 
med off, worked together into a homogeneous mass and washed. In 
the washing much of the casein, salts and other substances are 
removed. 


Good dairy butter contains about 90 per cent of fat, 8 per cent of , 


water and 2 per cent of salt, casein, lactose and other substances. The 
amount of casein and milk sugar in well washed butter is small; the 
smaller the amount of the former, the better the keeping qualities of 
the butter. 

Fresh butter has a pleasant, aromatic odor which improves during 
the first few days of cold storage. This attractive odor and flavor are 
due in part to lactic acid and also to certain other aromatic substances. 
Its normal yellow color is dependent in large measure on the food of 
the cow; in the spring this color is deeper. It is the custom to add a 
little coloring matter in making butter. 

After a time, through the liberation of certain lower fatty acids, 
butter tends to become rancid. Salt is added ordinarily to freshly 
churned butter with the object of retarding its deterioration. The 
value of this addition, however, has been questioned. Many investi- 
gators state that a small quantity of salt, not in excess of 2 per cent, 
improves the keeping qualities of the butter. On the other hand, 


Dahlberg, on the basis of his experiments, states that unsalted butter . 


keeps best, and that salt hastens the appearance of the fishy flavor 
which old butter acquires. He says: ‘Salt, exclusive of its antiseptic 
qualities, hastens the deterioration of butter.’’'4 The literature is full 
of contradictions. It can be said with certainty, however, that fresh 
unsalted butter is more attractive and possesses the fine flavor of good 


MILK AND MILK PRODUCTS 153 


butter to a higher degree than does the salted product; and that if salt 
is added, it should be in small amounts. Anyone who has grown accus- 
tomed to unsalted butter will always prefer it. 

The manufacture of butter has become a fine art. The effort today 
is to obtain a product of high purity and good keeping qualities, and one 
which also has a pleasant flavor. It has been learned that the flavor of 
butter can be improved by innoculating the milk with certain bacterial 
cultures as “‘starters;’’ these contain strains of several organisms, the 
combined action of which is necessary for best results. A good 
“starter” produces a flavor which continues to improve for one or two 
weeks. . 

Butter offers the most easily digested form of fat. It is eaten not 
only for its taste and flavor, but for its high fuel value. As it con- 
sists almost entirely of fat, its caloric value is higher than that of any 
other food. It is probably more universally eaten than any other food. 


FERMENTED MILK 


From time immemorial pastoral races have fermented the milk of 
their herds in order to preserve it and keep it palatable. Usually this 
results in lactic acid formation; sometimes in alcoholic fermentation. 
The fat remains unchanged; the curd is broken into finely divided 
particles which are perhaps more digestible than that which forms in 
the stomach, and the milk sugar is converted largely into lactic acid 
or alcohol. Because of the aroma of the lactic acid and the nature of 
the curd, many people prefer such milk; invalids who do not easily 
retain milk are sometimes able to take the fermented varieties more 
comfortably than fresh milk. 

The best known of these is buttermilk. It is the residue which 
remains in the churn after removal of the butter; it contains all of the 
constituents of milk except the fat. It is frequently made by inducing 
fermentation in whole or skim milk through the addition of cultures of 
lactic acid bacilli. Koumiss, Kefir, Matzoon, Yogurt, and similar 
fermentation products are made by the addition of certain strains of 
micro-organisms to mare’s milk or cow’s milk. The resulting fer- 
mentation imparts to the milk its peculiar sour flavor and other char- 
acters. Such milks have a pleasant flavor, and the invalid often 
finds in them a grateful substitute for the usual milk. 

Bacillus Acidophilus Milk.—Similar to the fermented products 
just described is Bacillus acidophilus milk. Its importance is due to 
the fact that a radical change in the nature of the intestinal flora of 
man can be brought about by the introduction of Bacillus acidophilus 
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in sufficient numbers. The putrefactive and other organisms which 
normally inhabit the intestinal tract in the adult largely disappear, 
and this freshly introduced organism comes to predominate to the 
extent of 85 or 90 per cent. It is a large gram-positive pleomorphic 
bacterium which resembles Bacillus bulgaricus. 

The therapeutic value of Bacillus acidophilus has been demon- 
strated by Rettger and Cheplin,!® who pointed out that milk culture 
is the best vehicle for introducing this organism into the intestinal 
tract. It grows readily in milk but dies quickly; there is considerable 
danger of cultural contamination with other bacteria which may easily 
outgrow it. Therefore the manufacture of this milk should be under- 
taken only with proper safeguards. For the inoculation of each new 
supply of milk a culture of known purity must be used; this fresh 
starter” 
dairy or home. 

The authors just quoted describe the manufacture of Bacillus 
acidophilus as follows: 


“ee 


should come from a bacteriologic laboratory, not from the 


Fresh skimmed cow’s milk is sterilized in one heating at 115-120° C., the time 
required being determined by the volume of the milk and the nature of the container. 
Quart lots in ordinary glass flasks are heated 22-24 minutes. Properly heated milk 
should have a dark cream color, but should not be distinctly browned. After cooling 
to at least 37° C. the milk is inoculated with pure strains of B. acidophilus which have 
been grown, by repeated transfers, sufficiently long in milk to develop rapidly and bring 
about coagulation of the casein within twenty-four hours at a temperature of from 35 
to 37° C. Viable milk cultures of the organism are employed as the inoculum, and at 
least 10 cc. of the inoculum are transferred for each liter of milk treated. After thorough 
mixing, the newly inoculated milk is incubated for the period stated, 


Many biologic laboratories have placed acidophilus milk on the 
market in packages of convenient size. It is dispensed usually in 7 
ounce bottles, six to the package. This is a rather expensive way, 
however, of obtaining the large quantities of milk necessary for good 
therapeutic results. Many city dairies are also producing it under the 
control of nearby bacteriologic laboratories. In Birmingham, for 
instance, the manufacture of this milk is carefully controlled by bac- 
teriologic laboratories at the University of Alabama under the direc- 
tion of Professor Brooks. Such control must always be immediate 
and effective, and the laboratory must constantly furnish fresh cul- 
tures; else a contaminated worthless milk will be unavoidable. | \ 

For patients who do not have access to a nearby acidophilus milk 
supply or who cannot afford to depend solely on the milk shipped by 
biologic laboratories, I have formulated the following directions for 
making it in the home, which have given satisfactory results: 
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Request, the biologic laboratories of L— to ship you direct every two weeks a pack- 
age of six bottles of Bacillus acidophilus milk. This is to be used as an inoculum for the 
milk which you are to make. Heat 2 quarts of skim milk in a double boiler the water of 
which is at boiling temperature thirty minutes; cool the milk to body temperature and 
then add one bottle of commercial acidophilus milk; place the milk in a fireless cooker, 
the stones of which must not be too warm to be held comfortably in the hand, for 
several minutes, and keep in a warm place for from twelve to twenty-four hours (at the 
end of ten or twelve hours it may be advisable again to warm the stones). Instead of 
the fireless cooker a Thermos jug may be used. After this the milk, when cooled, is 
ready for use. Cream may be added if desired. This gives a supply which when kept 
cool is sufficient for two days. The next supply must not be inoculated from home- 
made milk but from the commercial supply. 

Properly made acidophilus milk has a pleasantly characteristic 
odor and flavor, somewhat similar to that of good buttermilk; it is not 
as acid, however, as the latter. It has a smooth, creamy consistency 
due to the finely divided curd; it is not lumpy, and even on standing, it 
preserves its creamy character. When other organisms predominate, 
as the result of poor sterilization or careless handling, the character- 
istics of the milk are different; it may have more of the taste and odor 
of sour milk with large lumps of curd, or it may have a distinctly putre- 
factive odor. When it is properly made, however, even those people 
who dislike ordinary buttermilk can learn to enjoy its refreshing taste 
if they are willing to do so. For a discussion of the potency of 
cultures and the various preparations of Bacillus acidophilus the 


reader is referred to a recent article by James.!® 
CANNED MILK 


To preserve milk over long periods some method other than pas- 
teurization must be adopted; for this purpose, various methods of can- 
ning have been devised: 

Condensed Milk.—This is made by adding large quantities of cane 
sugar to fresh milk, heating for a short time at 180 or 200 F. to dissolve 
the sugar, then evaporating until the milk is two-fifths of the original 
volume and has a sugar content of about 40 per cent. It must contain 
at least 8 per cent of fat and 28 per cent of milk solids. In this process 
the milk is not completely sterilized, but the high sugar content pre- 
vents the multiplication of bacteria. Condensed milk in an unopened 
can will keep indefinitely. Its sugar concentration prevents freezing 
in winter, which gives it an advantage over evaporated milk. 

Evaporated Milk.—This is made by evaporating fresh milk, with- 
out the addition of any ingredient, to about one-half or two-fifths its 
original volume. It is then placed in cans and heated by steam under 
pressure at a temperature sufficiently high to insure sterilization and 
to give the milk sufficient body to prevent the subsequent separation 
of the fat. It must contain not less than 7.8 per cent of butter fat and 
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25.5 per cent of total milk solids. When the proper processes have 
been employed evaporated milk is sterile and can be preserved indefi- 
nitely; but it must be used promptly after the can has been opened. 
Putrefaction in poorly made milk is easily recognized. 

The heat to which the proteins and fats of evaporated milk have 
been subjected probably renders this milk more digestible than raw 
milk, but changes take place in the minerals which perhaps convert 
them into less utilizable forms. Evaporated milk can by the addition 
of water be reconstituted to approximately the same chemical composi- 
tion as raw milk. It has the disadvantage that it freezes in very cold 
weather and that because of its bulk it isnot as easily transported as milk 
powder. 

Milk Powder.—This is made by several processes. There are two 
chief methods: the milk is dried in a very thin layer at a high temper- 
ature on a revolving drum and then reduced to powder; or, after con- 
densation, it is sprayed in a very fine stream under pressure into a hot 
air chamber where the solids drop to the bottom as a fine powder. The 
temperature of the particular process by which the milk powder is 
made will determine its value to a certain extent; that which is made at 
the relatively lower temperatures can be more easily reconstituted in 
cold water and perhaps has other advantages. 

Skimmed milk only was used at first; in this form the butter fat 
may again be added when the milk-is reconstituted. These powders 
have been used extensively in the manufacture of ice cream and milk 
chocolate. Milk powders today are also made from whole milk and 
from half skim milk. Under the United States food and drug regula-. 
tions, the former must contain not less than 26 per cent of milk fat and 
not more than 5 per cent of moisture. 

To reconstitute whole milk so as to obtain a milk containing 3 or 
4 per cent of fat, there should be added to one part of whole milk 
powder eight or eight and a half parts of water. The average per- 
centage composition of the three forms of dried milk is given in Table 5. 
Table 1. 

TasLe 5.—Composition of Three Forms of Dried Milk* 


Average Percentage Composition Caloric 
Value per 
Casein | Albumen} Sugar | Fat Ounce 
> 
1. Full-cream milk............ 24.50 1.94 38 .92 28.00 146 cal. 
2. Half-cream milk............ 30.58 2.42 39.70 15,10 119 cal. 
3. Separated milk............. 31.40 2.49 55.00 1.00 104 cal. 


*This table is taken from Pritchard, quoted by Mendenhall, D. R.: Milk, U. S. 
Dept. of Labor, Children’s Bureau, Bull. 35, p. 24. 
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It is essential that good clean milk be used. No ingredients are 
added in modern methods of making milk powder, and the milk can 
be reconstituted today from these powders without the addition of 
anything but water. The fat droplets are said to be reduced in size 
but to retain their globular form. The proteins are not coagulated or 
toughened in drying and are still soluble in water. It is said that when 
the best methods of manufacture are used, the growth promoting 
quality of milk is not appreciably diminished. !° 

The great advantage of milk powder is that if the contained mois- 
ture is within the standard prescribed, bacterial decomposition or fer- 
mentation will not take place. Formerly, whole milk powder became 
rancid after a time, but with improved methods it can be kept several 
months when the container has been opened, and even a year unopened, 
without taking on a rancid odor; it should be protected as far as pos- 
sible from light and air. Mendenhall enumerates the good points of 
dry milk as follows: (1) increased digestibility, (2) bacterial purity, (3) 
keeping qualities (no ice needed), (4) convenience (always ready), (5) 
palatability, (6) cheapness (no waste), (7) small bulk—easy transpor- 
tation—and (8) it does not freeze. This author reminds us that it is a 
canned food, however, which has been subjected to high temperatures, 
and that there is no definite guarantee as to the quality of the original 
milk used in the process. Notwithstanding the disadvantages, the 
many advantages of powdered milk would recommend for it a more 
extensive use than it receives today. 


CHEESE 


For centuries cheese has been a satisfactory medium for the preser- 
vation in palatable form of the nutritive elements of milk. It fur- 
nishes many races with a large part of their protein. In America, 
the making of cheese has become a successful industry, and its con- 
sumption is increasing. 

Cheese contains all of the casein and some of the albumins and 
salts of the milk from which it comes; if made from whole milk, it also 
contains the fat. Its flavor, odor, consistency and appearance depend 
on the method of manufacture and the nature of the organisms con- 
cerned in its ripening. The following brief description of the methods 
of manufacture and the composition of various cheeses is taken largely 
from Sherman.!’ There are two main types: the hard varieties, such 
as American (Cheddar), Swiss (Emmenthal), Edam, Parmesan and 
Roquefort; and the soft varieties, such as Brie, Camembert, Neuf- 
chatel, Gorgonzola and Limburg. 
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American or Cheddar cheese is the variety largely produced in this 
country. Whole milk of good quality is used in its manufacture. The 
several stages through which the curd must go are: ripening of the milk; 
precipitation of the curd through the addition of rennet; the removal 
of the whey and the packing or “cheddarizing” of the curd; milling, 
salting and pressing of the curd; and then ripening for several weeks or 
months through storage at an appropriate temperature. The pre- 
dominant organisms in this process of ripening are Streptococcus lactis 
and those of the lactobacillus group. 

Edam cheese from Holland and pineapple cheese made in this 
country are both hard rennet cheeses from whole milk; both are arti- 
ficially colored. Swiss or Emmenthal cheese belongs in the same class, 
but it is made from skim milk. Its characteristic flavor and the car- 
bon dioxide gas which develops during ripening, with the resulting 
holes, are all due to the particular type of bacteria concerned. 

Roquefort is a hard rennet cheese made from the milk of the goat. 
It acquires a marbled appearance through the development in it of 
Pencillium, its chief ripening agent. Parmesan is a hard cheese which 
is especially useful when grated cheese is desired; it has excellent 
keeping qualities. 

Soft cream cheese, popular in this country, is made from soured 
cream or sweet cream thickened with rennet. It differs from other 
soft cheeses in having more fat and water and less protein. It is com- 
monly sold in small tinfoil packages. 

Camembert is a soft rennet cheese made from cow’s milk. It has a 
thick rind, consisting in part of molds, and an interior of a soft, some- 
what creamy consistency. Its characteristic odor and flavor are due 
to molds (Oidium lactis) and to the proteolytic ferments which digest 
the casein and thus incidentally give to the cheese a soft consistency. 
Brie is a soft cheese similar to Camembert. Neufchatel is a soft 
rennet cheese made from cow’s milk, whole or skimmed. Gorgonzala 
is also a soft rennet cheese made from whole cow’s milk; it has a mot- 
tled appearance and a characteristic odor due to the development of 
Pencillium. Limburg cheese owes its odor and taste to the develop- 
ment of putrefactive bacteria. 

The Digestibility of Cheese.—The opinion is widespread that cheese 
is difficult to digest. Sherman believes that the discomfort which 
sometimes follows the eating of cheese may be due to the irritatind® 
effect of its volatile acids and protein split products, but he thinks that 
more blame can be placed on the unsuitable time at which this food is 
usually eaten: between meals, late at night and at the end of an already 
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sufficient meal. Langworthy'’ reported studies which showed that a 
man in a calorimeter expended no more energy in digesting cheese than 
in digesting a corresponding amount of meat, and concluded that 
cheese does not differ materially in ease of digestion from a comparable 
amount of meat. 

It is a little difficult to reconcile the opinions here expressed with 
the contrary view held by so many people. No doubt the physical 
character of hard cheese and its admixture with fat make digestion 
slow; this alsc explains why a considerable part of the digestion of 
this food takes place in the intestine. It has been suggested that the 
cooking of cheese may lIead to the decomposition of the fats. But if 
cheese is eaten during the meal, as are other protein foods, and if it is 
thoroughly masticated, it need not be regarded as especially difficult 
to digest. 

The Food Value of Cheese.—Cheese is highly nutritious. It is 
rich in protein, fat and mineral elements. The protein and fat of a 
pound of good cheese equals in amount that of a gallon of milk, and 
appreciably exceeds that of the same weight of the best steak. The 
protein is of high quality; it consists largely of casein which in the 
ripening process has been partially digested. About 69 per cent of the 
nitrogen of ripened cheese (six months) is in soluble form. The fat 
of the cheese is easily assimilated and differs but little in character from 
that of milk; its amount depends largely on whether whole or skim 
milk was used in the making. Cheese retains the calcium, phosphorus 


TasiE 6.—Approximate Average Composition of Different Types of Cheese* (Sherman) 


Water, |, Protein’ |c.14, Milk Sugar, 
; Fat, Per (N X , ; 
Variety Per Cent | 6.25), Per Lactic Acid, and 
Cent Cont Ash, Per Cent 
ESEIG PE RSI coat iaed uy ieee Fs 50 28 18 4 
WAMEMDELb.5 nate out ids eae nd ae 45 30 20 5 
Cheddar (American)............. 35 34 25 6 
[DECIR aa Uh Ms, A hs Sane a 33 29 29 9 
Bammental( Swiss) 0. 20019) ares lees aa 31 30 5 
Wb neate Meter rce Po wien ee or 35 30 29 6 
Wepmtcnabelian.. olénmotichacreaes. + « fl) Q7 18 5 
|Prn atCP ae, pate aq leceaore ao oie en ct 35 Q) 36 8 
ITCAT De se Miact ROIS tains ates Nina seat 24 38 30 8 
HUOCUCLONUR paige af ycn ie Minienectite ses 35 32 25 8 


ee eT a a ee ee a OE 
* Based on analyses given in Bulletin 105, Bureau of Animal Industry, United 


States Department of Agriculture; quoted by Sherman, H. C.: Food Products, p. 122. 
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and sulphur of the milk and also appreciable amounts of iron and of 
‘vitamin A. It is a valuable article of diet. 

To exhibit its full value, cheese should be given its proper place 
in the dietary. Since it is rich in both protein and fat, it should serve 
largely to replace these, not to supplement them as is so often the case. 
When cheese takes a prominent place in the diet the varieties with 
mild flavors, such as American cheese, should be eaten; the more 
highly flavored kinds should be taken in small amounts as a condiment 
at the end of the meal. A meal of bread, rolls or water crackers, with 
cheese and fruit, is well balanced and wholesome. To this there may 
profitably be added a crisp green vegetable, such as lettuce or celery. 

Cheese is an economical food. At present prices the nutritive 
value, expressed in calories, of ten cents when expended for various 
articles of diet is: for beef, 467; for eggs, 198; for milk, 736, and for 
cheese, 886. 

For a more complete discussion of cheese, the reader is referred to 
Sherman’s book on “‘Food Products’’!® and to the bulletins of the 
United States Department of Agriculture.?° 
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CHAPTER VI 


MEAT, FISH AND EGGS 


MEATS 


Meat is the edible portion of the animal. It includes the organs 
as well as the muscle meats; and the term properly applies to the food 
derived from poultry, game and fish, as well as to that derived from 
the animals ordinarily slaughtered for the market. 

Meat is eaten because of its richness in good protein. It contains 
approximately 20 per cent of protein with a variable amount of fat 
and other substances and about 70 per cent of water. The muscle 
meats are consumed in vastly greater amounts than the organ meats, 
although the latter have certain points of superiority not possessed 
by the former. The chemical composition of the different cuts and of 
the organs will be found in a table of food values at the end of this book. 
For purposes of comparison, the average composition of the muscle 
meats ordinarily eaten and of the organs is shown in the following 
tables :1 


TasLe 1.—Chemical Composition of Some of the Commoner Meats (Atwater and Bryant) 


Protein Huet 

Menke Water, N. X 6.25 Fat, Ash, | Value per 

Per Cent >|/Per Cent|/Per Cent} Pound, 
Per Cent 

Per Cent 
Beets GAN TOUNG wo 0s. ee eae 70.0 21.3 7.9 Let 730 
Wed IMDERSGs so. cx -ayntarsia e caheee 68.2 20.3 11.0 U6 840 
Weaver Rae tanhtow tyes cera wee, a 63.9 19.2 16.5 g hp | 1,055 
IVIMEECOR eee neta ees ost pea eee 67.4 19.8 12.4 Lt 890 
ROU AM Mi reevivh chs acelet acre oneal OURO 25 .0 14.4 De 1,075 
Chicwernenr sayin kn te neoaetis hans 74.8 21.5 2.5 i lees! 505 
HOW LS ehhh ee ota or tne bate oe oats Goer 19.3 16.3 1.0 1,045 
UPC Cen fit te WL ARR A eet 55.6 Oi eel 22.9 10, 1,360 
Bish, black*bass.......0..cs0c.-s] “108% 20.6 nats 1.2 455 
Claris ewe its s Ske sae tee 85.8 8.6 1.0 2.6 240 
OV Stenstar care tien ahi Asie ceseecs 86.9 6.2 ae 2.0 235 

Organs 
18 12-5 de can re, a RN Pa OM 
CATE ne ee aie reer 62.6 16.0 20.4 sad) 1,160 
USVATIOWS Son's oto sind eaten mT Og 16.6 4.8 hag 520 
Gal sivere sce). eee ee oe ee le ee 20.4 4.5 1.6 605 
Sweetbreads.................. 70.9 16.8 12.1 1.6 825 
MP OUSUG. eee ect caida eee 70.8 18.9 9.2 1.0 740 
Vea tics cir wingae Chige een 

Galiesalivenses ccc. ko ee BA parieosne! @) 19.0 5.3 L.3 575 

a a FD | 
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The muscle meats consist of protoplasm, connective tissue, fat, 
extractives and small amounts of sugar and mineral salts. Proto- 
plasm is about three-fourths water and one-fourth protein; this protein 
is held both in solution and as an integral part of the cell structure. 
The proteins of meat furnish in liberal measure the amino-acids neces- 
sary for the construction of tissue, and therefore are of high biologic 
value. In this respect they are superior to vegetable proteins. The 
following table shows the amino-acids of beef: 


TaBLE 2.—Amino-acids Obtained from Beef (Sherman)* 


Beef Protein, 
Per Cent 
CUORES SY aid k hace alle dig Sect ohee at ae Poa ee EM i 2 iy he ae 2.06 
PAU SEEN CMe ea AE Nrntee Ue sa ios nee sear ha Ga LE ek 3.72 
OUST DS a6 ah shh ag Coo ae Re ee ge 0.81 
MCI CCM ee ree ME PER nL Nyon ks toc de ho aro hah ee ee. 11.65 
ESI SRLT LC ten ewe Sec rip oh oh oars a lems Wei satied Ne Miia et ole 5.82 
ELV LOM LOMNC MOM ae my ye Pac wie th ccd ty Devt, ject Wace da Bite ois 
heniytabenan Chere rare ee Rie hic geteen tar ile Ser mc come ym sees 3.15 
ENSTA DET N TE YT GUE RAN a Prcres ood a ce ea Pee oR ep aes ae ae 4.51 
GO ATIC Ra OIG. tea Me ene reer So, ee ert 1) Mel anes, por cod nee a Sk Ae 15.49 
SETS: 2 5 B.A EA tater Eg eA eae ea greg POR 
DW ARUEVEICED, G6 prea obo aahcome tt Getta, ai ERC oe ME a eee aM PS Doe 2.20 
ENGHETEN EES soe 2d gael SAIS TA ater cao hee REE AREAS a A gk ee ee 7 AT 
LUT TSPEO LEY esac, SGV oe nc he LER OTe oe Ena rere Se 1.76 
ORTRETLEY Si stn Bs “a tl RED ea NECA Abs 2 ac Re a RS 7.59 
EEE TESOL eee Reg Sr MeN as Cal ced ark gerne Re tghgs ty se eet 1.07 
AMSG 948) ALE EET ey cepeties SetCL a ch lea Clee es a ere creo a EPO cee Present 
Summation.......-.-- 67.30 


* This table is taken from Sherman, H. C.: Food Products, ed. 2, New York, The 
Macmillan Company, 1924, p. 234. 


The amount of connective tissue is small, particularly in the younger 
animals and in the more desirable cuts. 

The amount of fat depends largely on the nutritive state of the 
animal and therefore is variable. The manner in which it is deposited 
in the tissues varies with the kind of meat. In beef it is in distinct 
layers which can be separated from the lean meat. A part of this fat 
is removed by the butcher and still another portion by the cook, so 
that when the food actually reaches the table it contains as a rule less 
fat than the ordinarily accepted analyses indicate. In pork, however, 
the fat is deposited in minute amounts throughout the entire muscle, 
which explains the higher fat content of this meat. 
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Meat contains certain extractives. Chief among these is creatinine, 
which is present in lean meat to the extent of about 0.25 per cent. 
Purin bases are also present; these are much more abundant in the 
liver and other organs than in muscle. Glycogen also is found in small 
amounts. Meat is distinctly acid forming. 

The vitamin content of muscle meat is low; it has been shown by 
Osborne and Mendel? that beef muscle contains very little of vitamins 
A, B and C. The same can be said of beef extract. Somewhat at 
variance with this is the result. of Hoagland’s* recent work; for he 
found that lean pork muscle and heart muscle contain a considerable 
amount of vitamin B. In planning the dietary, however, it is safest to 
credit no vitamins to the muscle meats. 

Ash is present to the extent of about 1 per cent in lean meat; this 
is less in fat meat according to the extent to which the fat replaces 
protoplasm. The amounts of the various elements per hundred 
~ grams of protein found in the ash of average meat is given by Sherman‘ 
as follows: 


TasiEe 3.—The Ash of Average Meat per Hundred Grams of Protein (Sherman) 


Gm. 
CCE Ceri) 101 en, oe et OEM PORT ie RII Be 5 Sie Ar OSC HIG OO he 0.05 
IVES prin ©Since ses hes ee Rae mr ee 0.12 
Povassiiiial sh ati. i0 F< tek, cele ere ee ee a eee The 
S(O} L LEUOE aca nh argon ae an eee aber Me tg Ms Col AR A Beet yea AS an 0.3 
HOSpHOLUS si. cet an, 8a, See OE MEL ee ee ee 1.0 
CWO ine £9 hoes sacd oh kale de nee ee 0.2 
SRO) NL ena dee ar ae ee SRLS I Ale Do te Sows oie boa ee ee 0.9 
Boh a Wen hh TSA CaP RCL Me a Pate OO ce MRT Ly oe omer eS Us le ee 0.015 


Most meats are tough and indigestible immediately after the ani- 
mal is killed; but after a few days, the contained glycogen is converted 
into lactic acid, which in turn softens the connective tissues and renders 
the meat tender. For this reason, beef and other slaughter-house 
products are kept in cold storage, sometimes over long periods. If 
the meat is kept sufficiently cold, it improves for a time in flavor and 
eating qualities. That which has been frozen keeps much better 
than meat which has been stored at only 2 or 3 C. 

The organs furnish more complete food than do the supporting and 
contractile tissues; they are superior both as to vitamin content and 
as to the quality of their proteins. This is ascribed by McCollum? 
to their greater metabolic activity. McCollum and his associates® 
studied the nutritive value of the proteins of kidney, liver and muscle 
of ox in carefully planned feeding experiments on rats. They found 
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that the kidney has the greatest nutritive value, that liver is second 
in value and muscle third. They consider the proteins of kidney, 
liver and milk as being most nutritional. The great value of liver 
as a blood building food was discovered by Whipple and Robscheit;° 


HIND QUARTER 


Founp 
Ruinp- 
1 ump 
Round: rump &shonk off 
2 Round steck, first cut 
3-/3 Round steaks. 
14° Round steck, lost cur 
15 Knuckle soup bone. 
/6 Pot roast 
Hind shank. 
/7,/8 Soup bones 
19 Hock soup bone 
Loin 
4 Butt-end sirloin steak. 
& Wedge-bone sirloin steak. 
34 Round-bone ” ” 
5,6 Doub/e-bone « “ 


7 Hip-bone O ” 
8& Hip-bhone Porterhouse steak. 
9-/5 Regular ty 
16-18 Club steaks. 

FLANK 
/ Flank steak 
e& Stew. 


FORE QUARTER 


Pia 
/ Wt & 12% Rib roast, 
‘Ex 9% & /Ob “ “ 
3 7 & Bth ” * 
4 6 Se ei 
CHucK 
/ 54 Rib roast 


R-9 Chuck steaks. 
10-13 Pot roasts. 


14 Clod 

IS Neck 
PLATE 

/ Srisket 

(a Navel 


3,4 Rib ends 
FORE SHANK 
Slew. 
S Knuck/e soup bone. 
J-6 Soup bones 


Cuarr 1—Retail Cuts. (Taken from Hall, S. D., and Emmett, A, D.: Univ. of Ill. 
Agric. Exper. Station Bull. 158, 1912.) 


this discovery was made use of by Minot and Murphy’ in the diet 
devised by them for persons who have pernicious anemia. The 
superiority of the organs has seldom received adequate recognition. 
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Cuart 2.—Percentages of Lean, Visible Fat, and Bone in the Straight Wholesale 
Cuts. (Hall and Emmett.) 


SOLUBLE PROTEIN 
TOTAL PROTEIN 


Cuart 3.—Percentage of Total and Soluble Protein in the Boneless Meat of they. 
Wholesale Cuts. (Hall and Emmett.) 
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TaBie 4.—Percentages of Lean, Visible Fat, and Bone in the Retail Cuts* 
oe ee a a la OE le ee Le RO, Td Cee aM 


Retail Loin Cuts Lean Fat Bone Total 

Ie iniomsteaks (butteend) se... . 0. .cos 70.46 AB) kes 50%) 99.45 
2. Sirloin steak (wedge-bone)............}| 69.82 23.27 6.40 99.49 
3. Sirloin steak (round-bone)............| 65.71 28.17 5.387 99.25 
4. Sirloin steak (round-bone)............| 61.43 29.18 8.94 99.55 
5. Sirloin steak (double-bone)........... 59.01 26.55 13.84 99 .40 
6. Sirloin steak (double-bone)!.......... 68.69 Ware 12.49 98.90 
7. Sirloin steak (hip-bone)?............. S60R 1 SITS 16.05 97.89 
8. Porterhouse steak (hip-bone)......... 54.39 32.88 11.51 98.78 
Sr sPorterhouse:steaka ia aes oct coe Ds 53.78 39 .22 5.80 98.80 
KOfsPorterhouse steaks, (72.0 bo. adhe ae 53.56 39 .24 6.64 99 .44 
lieePorterhouseisteak:. tem .40 cla i.o ash tenets 59.41 32.93 5.46 98 .80 
emt Orteriouse Steak, caren ela os non hes 56.22 35.96 6.84 99 .02 
Heese orterhouse Steak ..sc:-.0 be ne anes ee 55.49 35.41 8.23 99.13 
WAM OLternOUse Steaks aJlocd ais tynaeur tsa « 54.83 34.33 9.52 98.68 
THOME orberhouse steal: .ncsas & scssacwn Mules 50.04 41.44 Mea tie 99 .25 
UG MECOLEDI SLE RIMELD Nik, visi diRictiese ss eosin ie ee 55.38 36.35 7.89 99 .82 
AMO UID Stemmere 1 elds ucCiscauh wa ea, Aire ne 55.33 32.93 12.80 99 .06 
LUCID Sted kia Marr ctf oe nual dee oes 54.10 33.81 11.19 99.10 
19. Trimmings (wholesale)?.............. 9.79 90.21 0 100.00 
Pirihtrealoinemae, tid in chon oid occas Ps 58.53 31,75 8.89 99.17 
Retail Rib Cuts Lean Fat Bone Total 

1. Roast (eleventh and twelfth ribs).......| 49.44 37.74 12.41 99.59 
2. Roast (ninth and tenth ribs)...........| 54.26 31.41 13.97 99 .64 
3. Roast (seventh and eighth ribs)........| 56.00 27.81 15.79 99 .60 
APR EL OBStA(SIXUH TID))s, ieusveRegckrer sor olay © 61.43 2312 14.27 99.42 
Tat h/etirol Shy art oh AmCR Pe oS rare far aaa er eae 55.21 80°17 14.18 99.56 


a enn, 
* This table is taken from Hall, S. D., and Emmett, A. D.: Univ. of Ill. Agric. 


Exper. Station Bull. 158, 1912, table 12. 
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Tasiy 4.—Percentages of Lean, Visible Fat, and Bone in the Retail Cuts* (Continued) 
fa a a meg lea cease 


Retail Round Cuts Lean Fat Bone Total 

PRR Vrmp roaster a5 5 eevee orto as 48 .62 Silas 19.81 99.57 
2. Round steak (first cut)...............| 74.16 13.57 11.25 98.99 
SMMEVOtinids SLeaK es, «athe ele Bos, melt st oates 76.99 13.19 9.02 99.20 
AECOUN BUCH farciontt cos tee ieee re as Mee 84.47 9.71 beus 99.31 
DB PMVOUTICUSLCA en .cd steer oy eke cen ee Rens 83.12 12.94 3.33 99.39 
GumVouirrd Stee lero semen ees Vi orci eae cole ate 81.84 14.36 2.64 98.84 
MMIROUNGUSLCR Ie src eget oes eros 78.79 17.63 2.52 98.94 
SOU Sted Kym: Sircdrusaidleis coi Greens ot 1, 08 19.61 2.62 99.76 
DPUROUNCTStCGIGs, on ious Rebs adiney. freee ceeart 81.85 15.93 2,22 100.00 
MOMRVOUTGIStEH ES Scam van he. ane 78.15 oR! es $33 2,62 100.00 
UMTS ARN OSD Rayo Pel] c3: fet UR aes ae, ER a ky 74.90 21.96 3.14 100.00 
RO TeRECOUIIN GIS EE Ket .r. oe unearths coer (318 21.95 8.77 99.45 
USIOROUNGTSLCAKES \ sso cain ce eeearen a 81.02 14,36 4.62 100.00 
TL AREVOUIN CS SCORN a a Sra. soe ore a. nde eae TNE oe 75.05 16.63 7.31 98.99 
lossnuickle soup bones sana. oe ae as 19.00 21.78 58.36 99.14 
GRRE OUITOR SUI. a5 antec cr do ea cer 85.43 13.38 0.87 99.68 
Leen krSOUps DONE He. tiie ates menen eter 40.13 LW Lately 47 .62 99 .12 
USsiphank soupsbonerrccianii vont tnttren 66.72 12.85 20.19 99 .46 
19. Shank soup bone (hock).............. 8.08 10.36 80.86 99.30 
Bn bre ro univers sneer 64.61 18.03 16.63 99.27 
Retail Chuck Cuts Lean Fat Bone Total 

DR Gast (Gti cib)sy..ck estriol cin G4: On 20.78 14.65 99.50 
DOUGH Sted ain.s b, 2k Fb Herd oto oe a O22 18.80 18.33 99 .24 
SMO HUCK StOHINES. <0. eter thee. Reins 66 . 26 22 .29 10.94 99 .49 
Ape HUCK steals. fc. sce ain bys 4 hereto cues 72.41 15.81 Si 99 .29 
Beno cle Sten vr eats he eee eee ae 69.91 16.60 12.50 99.01 
63 Chvtckestésles. pe Soar 1a ae eee 75.64 14.23 9.68 99 .55 
AC UIC Ke SUERIC a. Siew skh Scene ee 82.10 6.41 10.78 99 .29 
SipGhucke steakteo =.) Siw ae yee 75.60 13.60 10.28 99.48 
OM GUUCKASTOA No une ctaryion a sarees 74.76 14.57 9.85 99.18 
OME OUrOgEh Me pe cots oe a. malonate 75.89 14.44 8.89 99 .22 
VSP Of OMSE tee ns kn tne ee ROO. 26.53 13.94 98 .92 
fa Pok meer tae Ma eek ee 78.06 9.07 | 12.66 | 99.79 
13, Stew 60.79 | 33.86 5.03 | 99.68 
14. Clod 80.39 14.62 4.69 99.70 
ibs NWarhs B Ana ayn is Gols, Shee samt 60.47 | 22.12 | 16.48 | 99.07 
Entire chuck ec vere ener eee 69.47 18.63 1126 99.36 
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Tas LE 4.—Percentages of Lean, Visible Fat, and Bone in the Retail Cuts* (Continued) 
ce a es ee ES a ees 


Retail Plate Cuts Lean Fat Bone Total 

PRES TIS Ot Wy reek Ios ese ahh aN 53.30 38.81 Yaris) 99 .92 
FS. INEGI Sa ber anke Oe 1, oe er 54.87 37 .22 7.91 100 .00 
Shy AR saa ee eee ee 49 44 Sigok 12.35 99.10 
AER OREN CS ncrat RaerG nee Se ec we 50.79 36.39 12.36 99.54 
OweWiholesalestrimmingss....5. 2.55520 18.89 86.11 0 100.00 
1OPeTHINS jo RNP ORS 5 eee. eee lic eRe ten one aes eee 50.61 40.73 8.47 99.81 
Retail Flank Cuts Lean Fat Bone Total 

Tus TSBENN ees Bo GANS EMR ORD Here a ee 64.11 34.79 .58 99 .48 
Qmeb lanka Sledkeone seh. 6 Scie ean aces 83.05 16.44 0 99.49 
3. Trimmings (wholesale)............... Buf 99.63 0 100.00 
PB UeITE salami kare ee ae oes iiss eave 36.30 63.18 0.25 99.73 
Retail Fore-shank Cuts Lean Fat Bone Total 

Thy ASG DE Sere Sie cee SESE ne Gan ee eerie 82.58 UAL 0 99.68 
9= Soup bone (knuckle).:........-....-.| 29.38 112 58.68 99.18 
SP OOUP DONC ster cr otita en tae tus ores 28 .03 10.98 60.23 99 .24 
AREOGUIN DONE. aease Maret desta a Aaa ls 39.88 18.14 46.61 99.62 
ee OMIT DOUG ay stearic eg Gece else eak g ysis 68.88 5.68 25.16 99.72 
Gems OUDED ONE Mi ree racha ran sais te rate ee 4(en eats 17.43 6.51 79.94 98.88 
Oe En 2 i. en 47.61 | 11.683 | 40.20 | 99.44 


KINDS OF MEAT AND THEIR PRESERVATION 


Beef.—Beef is more commonly eaten in this country than any 
other meat. Perhaps this is because the beef industry is more highly 
developed, and the animals are fatter and better prepared for the 
market. Certain it is that in flavor and eating qualities no other meat 
sold in America is equal to good western beef. No other meat can be 
eaten as regularly day in and day out without tiring the appetite. 
In American restaurants beef is always the safest meat to order. 

The slaughtering and marketing of beef has become an enormous 
business; the efficiency of the slaughter house methods by which the 
beef is killed, bled, skinned, dressed, quartered and refrigerated is 
almost a science. The weight of dressed beef is about 60 per cent that 
of the animal on the hoof. 

Veal.—Veal is the meat of the calf. Since meat from young calves 
is tough and indigestible, it is required by law that the calf be at least 
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3 weeks old when slaughtered. Because of this belief that veal is not 
as digestible as other forms of meat, it is usually avoided by invalids. 

Mutton and Lamb.—Mutton and lamb are desirable forms of meat, 
and in Europe are regarded as more delicate and more easily digested 
even than beef. The flavor of good mutton is said to resemble that of 
venison. The leg of the animal or “chops” taken from the ribs or 
elsewhere are the parts usually eaten. 

Pork.—Pork is characterized by its high fat content and by the 
further fact that this fat is deposited between the individual fibers 
throughout the meat; it is not in separate layers as in beef. Therefore 
the fat must be eaten with the protein, which renders pork less easily 
digested by some people than other forms of meat. Well smoked ham, 
however, is tender and by many people is well borne. The pig is 
slaughtered in America with the same efficiency as the beef. Only 
about one tenth of the pork is eaten fresh, the remainder being pre- 
served by salting and in other ways. 

The meat of poultry and game birds does not differ in nutritive 
qualities from that of other meats. The supply of amino-acids and 
the vitamin and mineral content are essentially the same. 

An effort has been made to distinguish between white and dark 
meats; the former are of looser texture with more nuclei; they also 
contain less connective tissue and less fat, and therefore are sometimes 
more easily digested. There is no difference, however, in the nutritive 
qualities of the two. The popular belief that the patient who must 
restrict his protein consumption can with impunity take white but not 
red meats is due to a gross misconception. 

A great deal of the poultry sold today must be transported long dis- 
tances, and the problems of food and water and of disease make the 
shipping of live poultry especially difficult. Dressed poultry, on the 
other hand, keeps well if the bird has been killed in the proper manner 
and all of the blood has been drained from the carcass. The flesh of 
freshly killed poultry is firm; the eyes are bright and do not have the 
dull, shrunken appearance sometimes seen; the feet are soft and pliable. 
It is of extreme importance that poultry be kept frozen during the 
period of transportation and storage; it would be better if it were 
delivered to the customer in the frozen state rather than first thawed 
out for display. 

Game birds, such as quail, dove and wild duck, are scarcely to be 
considered here, since they are not sold in the market and form no 
appreciable part of the nation’s food supply. When obtainable, they 
provide a welcome variation in the diet. 


MEAT, FISH AND EGGS 171 


The Preservation of Meat.—The preservation of meat is under- 
taken in various ways: by cold storage, drying, smoking and canning. 

Cold storage is the best method of preservation, for all meat improves 
for a time when kept sufficiently cold. Richardson and Scherubel,? in 
their studies on frozen meats, found that a thin layer of ice forms 
around the muscle fibers, which then become distorted and shrunken; 
they say that this layer presents an impenetrable barrier to bacteria. 
They found that beef which had been kept frozen as long as six hun- | 
dred days was free from bacteria beyond a depth of 1 cm. but that meat 
which had merely been kept cold at a temperature of from 2° to 4° C. 
at the end of thirty days showed the presence of bacteria. Emphasis is 
placed on the difference in keeping qualities between meat which is 
actually frozen and that which is merely chilled. 

These investigators found that frozen meat quickly dried to a 
depth of a few millimeters, but that after this it underwent no further 
appreciable physical or chemical change. The preservation of frozen 
meat over long periods interfered in no wise with its wholesomeness or 
its nutritive value. 

In the process of canning, meat is first parboiled and, after removal 
of the fat, is preserved with some of the concentrated “soup liquor” 
in which it was boiled. Salt, sugar and other substances may be added 
to improve the flavor. This is usually labeled canned beef. If the 
meat is cured with salt and salt-peter before canning, it is called can- 
ned corn beef. The cheaper cuts of lean meat are usually used for this 
purpose. In these processes the meat loses a large part of its fat and 
extractives, but only about 1 per cent of the protein. If properly 
canned, it is nutritious and wholesome. 

Smoking over a wood fire is a time honored process of preservation. 
This not only enhances the keeping qualities of the meat, but it softens 
the fiber and gives a certain desirable flavor which is difficult to imitate. 
The process is slow, and quicker methods are now in vogue, but there is 
no good substitute for properly smoked ham. 

Preservatives, such as salt-peter, salt, sugar and vinegar are some- 
times used. In addition to acting as a preservative, the first named 
substance deepens the red color of the meat, while the last three add to 
its flavor. 

In dry climates meat is sometimes preserved by being cut in strips 
and hung out to dry. This is a slow process, and the resulting product 
is not as good as other forms of preserved meats. Such dried lean 
meat, mixed with fat, is the pemmican used by arctic explorers. 
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Meat extracts were originally believed to be highly nutritious, but 
it is now known that this is not true. Such products are mildly stimu- 
lating and pleasant to take, but they are practically without food value. 
Almost all of the contained nitrogen is in the form of extractives; 
chiefly creatine and purin bases. Such extracts were first prepared by 
Liebig and today are frequently called “Liebig’s Extract.” 

The inspection of all meats intended for interstate commerce or for 
export is carried out rigidly by the United States Department of 
Agriculture. The object is to prevent the sale of meat obtained from 
diseased cattle or its contamination after slaughter. The carcass is 
easily infected; for instance, it has been shown that Bacillus enteritidis 
rapidly penetrates meat.’ Such contamination may come from the 
hands of workers who happen to be carriers or from the fecal material 
of apparently healthy animals; epidemics of food poisoning have been 
traced to meat infected with this organism. In Birmingham, we 
recently traced a circumscribed but violent epidemic of food poisoning 
to meat which had been infected with an organism of the paratyphoid 
group. 

The government’s expert inspectors have access to every part of the 
slaughter house and examine the carcass of every animal. Diseased 
animals are immediately set aside and treated in such a way as to 
render them unfit for food. In order to reduce to a minimum the 
chance of contamination, the manner in which the meat is handled is 
rigidly controlled. The government also aids in the commercial 
grading of meats by setting up standards for classification. The sex, 
age and nutritive state of the animal determine the desirability of the 
meat, which accordingly is classed as: prime, choice, good, medium and 
common. 


THE PLACE OF MEAT IN THE DIETARY 


Meat takes a prominent place in the dietary because of its flavor, 
the stimulating influence of its extracts, and the high biologic value of 
its proteins. To insure normal growth for the child and continued 
vigor and longevity for the adult, a sufficient amount of protein is 
essential. This problem is discussed at length in another chapter, and 
the conclusion is there reached that 100 Gm. of protein, more or less, 
represents the optimum intake for the average adult. This can be 
secured most easily by including in the daily dietary a certain amount 
of meat. 

The proteins of meat are surpassed in nutritive quality only by 
those of milk; they are equaled by the proteins of eggs. Milk and eggs 
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have a distinct advantage over meat in respect to their vitamins and 
mineral content. To replace meat entirely with milk and eggs is 
compatible with good nutrition, and from a certain stand point, much 
might be gained thereby. Except among pastoral peoples, however, 
this rarely is feasible. Such a diet would lack the stimulating influence 
to appetite and digestion which comes from meat; also, the adult 
could not be depended on to drink enough milk to fully supply the 
requisite protein. 

The superiority in food value of the organs, particularly of the 
kidney and liver, as regards vitamin content, blood building properties, 
and the high quality of their proteins, should again be emphasized. 
They are not ordinarily accorded the place in the dietary to which they 
are entitled. 

Many people have scruples, usually unwarranted, against the eating 
of meat, and endeavor to secure their proteins largely from vegetables. 
The proteins of the cereal grains and vegetables, being deficient in 
certain amino-acids, are of low biologic value and cannot satisfactorily 
serve as the sole sources of protein. If the adherents to such a diet 
would supplement the vegetable proteins by taking a sufficient amount 
of milk, the diet would be right; otherwise it is faulty. The objections 
to a meat diet offered by vegetarians do not bear scrutiny. History 
does not indicate that the eating of meat has the debasing influence, 
physical or moral, feared by them. The most vigorous, intellectual 
and highly civilized peoples the world has known have eaten meat. 
One writer who contradicts the statement concerning the debasing 
influence of meat, calls attention to the fact that Moses, David, Solo- 
mon and Jesus ate meat. 

It must be admitted, however, that in addition to its advantages, 
meat presents certain pronounced deficiencies. It is richer in purin 
bodies than other foods and therefore if eaten in large amounts may 
lead to an increased production of uric acid. It is also acid-forming 
in its tendency, which might under certain circumstances be a dis- 
advantage. Its greatest deficiency is the lack of calcium and vitamins 
shown by the muscle meats. 

A cogent objection to the diet which contains a large amount of 
meat is the likelihood that it may lead to putrefactive disturbances in 
the intestine. Almost all of the ills to which human flesh is heir have 
been ascribed at one time or another to this source. True, it has 
been clearly demonstrated that poisonous protein decomposition 
products arise in the intestine, but the extent to which this is a source 
of ill health or disease is another question; the body possesses certain 
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effective lines of resistance to the entrance of these poisons. The 
subject has been well summarized by Alvarez,'° who concludes that 
intestinal toxemia of protein origin as a potent cause of disease has as 
yet not been proved. Still, we can look on this possibility as a valid 
argument against the excessive eating of meat. 

Meat is expensive and therefore is not an economical source of 
protein. Before the World War Americans consumed twice as much 
meat per capita as the continental Europeans, and one and a half times 
as much as the English. Sherman thinks that we could with advan- 
tage reduce our national meat ration to about half its present amount. 
In the average family budget, this would mean that the allowance 
for meat would be one-sixth of the total amount spent for food. Such 
a reduction in the nation’s consumption of meat would perhaps be 
advantageous, if there would be a proportionate increase in the con- 
sumption of milk and milk products. There seems to be a definite 
tendency toward such a readjustment. 

Summary.—The excessive consumption of meat often restricts 
the eating of other necessary foods and in other ways is probably 
harmful. To insure, however, an adequate intake of protein of good 
quality there should be included in the dietary approximately one 
serving of meat (or fish) each day. The organs, particularly liver 
and kidney, can with advantage occasionally be substituted for muscle 
meats. 

FISH 


Fish does not differ materially from other forms of meat. It con- 
tains more collagen and thus yields more gelatin than does meat and 
has less extractives and less hemoglobin. Its proteins, however, are 
fully equal in nutritive value to those of other animals. It usually 
contains less fat and more water. 

The fat content largely determines the digestibility of the particular 
fish, those with the smallest amount of fat being more easily digested. 
In respect to their fat content, fish can be divided into three classes:!! 
those containing 5 per cent or more; those containing between 2 and 
5 per cent and those containing less than 2 per cent. Table 5 gives 
the chemical composition of the edible portion of some of the commoner 
fish. Complete tables will be found at the end of the book. 

The character of the stream or other body of water from whic 
the fish comes influences somewhat its flavor but not necessarily its* 
nutritive value. There is no difference in the food qualities of fresh 
and salt water fish, preferences for the one or the other being purely 
individual. As a rule, the fish that come from clear, cold waters are 
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more highly prized; sandy, rocky streams yield a more desirable catch 
than those with mud bottoms. Fish that prey on smaller fish and 
Crustacea are to be preferred to those which subsist on sewage and 
similar material. 


Tasie 5.—Chemical Composition of Some of the Commoner Fish (Atwater & Bryant) 


Protein uel 
Water, NX Fat, Ash, yO 
Fish Per 16.25, Per Per ee 
Cent. Per Cent. | Cent. Bewna, 
Cent. Per 
Cent 
Fish, Fresh 

IDAs Dlack, wholes). 03 sac ob. bs 76.7 20.6 We 1.2 455 
Bluefish, entrails removed............. 40.3 10.0 6 7 210 
Wod MWHOle tet ce, ha Sa en eee eee oy 82.6 16.5 4 We 325 

Eels, salt water, hard, skin, and entrails 
MOON CC AMI rte The Aina ny ee la ny 18.6 9.1 1.0 730 
Haddock, entrails removed............ Sez 17.2 3 1.2 335 
Wiackerel) wholes: .c¢c1Ay.c2c. tends lh Se 18.7 “teal 1.2 645 
erchy wititeswhole.t is se il) os ell UIBT 19.3 4.0 1s} 530 
Bomipanovmhole cnco edaniens woe an, 72.8 18.8 Wb 120) 665 
ITO M ENC OLE M's tse 8 os si ay Se. hayes 64.6 22.0 12.8 1.4 950 
“S)avaye Le iyid Gt) Corts ERE i td eee aa 70.6 18.8 9.5 Ao 750 
Spanish mackerel, whole.............. 44 5 14.1 6.2 1.0 525 
Proutibrookjmwhole ke. oan ae ieee os W78 19.2 Dal IE 445 
Ovstersimrshell3. 104, crcien «kas acts | 86.9 6.2 12 2.0 235 
Clams, Jong, in shelly... i. 0ns... Pe) £85598 8.6 1.0 2.6 240 


Preservation.—Fish spoil quickly. This is due largely to bacterial 
invasion, but ferments also develop an unpleasant flavor which 
destroys palatability. For preservation or transportation to market, 
fish should be frozen, dried, salted or canned. A temperature of 32° F. 
will retard bacterial development, but it is not sufficiently low to pre- 
vent ferment action; to insure good preservation, fish should be kept 
at from 25° to 30° F. At such temperatures they will keep indefinitely. 
They should be cooked and eaten, however, immediately on thawing. 

The drying of fish in Norway is done in the open air, but in this 
country the process of curing is more complex; salt is made use of in 
large amounts both as a preservative and as a dehydrating agent. In 
drying the salt cod at Gloucester, the fish is salted in the boat as soon 
as caught, then it is placed in a salt butt at the factory, after which 
further water is removed by pressure and by drying in the air. 

The canning of fish has become a great industry. Many different 
kinds of canned fish are found on the market, the largest in amount 
being sardines and salmon. The sardines which come from France 
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packed in olive oil are superior in flavor, but the American product 
is more economical and is just as good a food. The American sardines 
are salted, cooked and packed in cottonseed oil. In the canning of 
salmon, the fish is cut into pieces, placed in the can and then salted 
and heated. The heating completely sterilizes the contents of the 
can. The salmon canning industry is rigidly controlled by the United 
States Government, and a clean, high-grade product is assured. 

Oysters and other shell fish are excellent food and are eaten exten- 
sively; the oyster industry has become a very large one. Oysters 
resemble in composition other forms of fish or meat, except that they 
contain a larger amount of carbohydrate. After removal from salt 
water, oysters are usually ‘“‘fattened’”’ by being placed for forty-eight 
hours in fresh or brackish water. They become larger and improve in 
flavor during this process, but it is doubtful whether there is an actual 
increase in the contained nutritive material. 

The studies of Sherman on the ash of the oyster show that in cal- 
cium content it ranks above meat and below milk. It contains the 
other mineral elements in fair amounts. It is acid forming. 

Clams, crabs, lobsters and shrimp are similar to oysters in eating 
qualities and also in the rapidity with which they deteriorate. Many 
people exhibit idiosyncrasies toward them; this is sometimes due to 
decomposition products in shell-fish which are not thoroughly fresh. 

The contamination of oysters with disease-producing bacteria is a 
real menace; numerous epidemics of typhoid fever have been traced to 
this source. If the water in which the oyster grows is contaminated 
with sewage, germs are taken into the shell and the oyster becomes 
infected. The fresh water in which the oyster is “‘fattened”’ is a 
prolific source of such contamination. It has been stated that cooking 
does not remove this danger, since shell fish are seldom cooked suffi- 
ciently long to sterilize them. The oyster industry is subjected to 
ever increasing governmental vigilance, which is gradually making 
this danger more remote. 

Digestibility.—The digestibility of fish and shell fish, meaning the 
completeness with which the contained proteins and fats are utilized, 
is about the same as that of beef and other meats. In ease of digestion 
and rapidity with which it leaves the stomach, oysters and lean fish 
rank with poultry and lean beef; fat fish, lobsters and crabs rank with 
other fat meats, such as goose and pork. ~ 

The nutritive value of the protein and fat of fish is the same as that 
of other meats. The recently demonstrated richness of fish oils in 
vitamin D, however, gives to this food a certain distinction and justi- 
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fies for it a specific place in the dietary. The same can be said of its 
liberal supply of iodine. In shell fish, such as oysters and clams, we 
eat the entire animal (except the shell), including the organs of active 
metabolism, and thus secure vitamins not found in muscle meats. 
Fish and shell fish are used today as supplementary foods; they can, 
however, adequately serve as the sole source of protein, as has been 
demonstrated abundantly by other peoples. They always forma profit- 
able addition to the diet. 


EGGS 


The egg furnishes all of the nutritive substances necessary for the 
complete development of the young chick, from which we must con- 
clude that it contains a wide range of such substances. The average 
composition of the edible portion of eggs from different fowls is given 
in table six taken from Sherman.!2_ The discussion which follows will 
concern hen’s eggs only, since the other varieties are seldom used. 


TaBLE 6.—Average Composition of Eggs (Langworthy) 


i Fuel 
Water, | Protein,| Fat, Ash, Or te Je 
Description Per- Per- Per- Per- pied 
centage | centage | centage | centage Calories 
Hen: 
Whole egg, edible portion....... 3 13.4 10.5 1.0 672 
VTEDE ee AER itis icv siste ott | OOS 1223 072 0.6 231 
BYoyllceer ee era amin ne tcitetne neal! AQuny 15.7 33.3 Al 1643 
Duck: 
Whole egg, edible portion....... 70.5 13.3 14.5 1.0 835 
VU ead & 720 0 bee noted le Otci An eee ee aeame te MT (050 11.1 0.03 8 203 
BVO lice beer r ora. sub bvtaik icv acid Mere oes v 45.8 16.8 36.2 1.2 1683 
Goose: 
Whole egg, edible portion....... 69.5 13.8 14.4 1.0 829 
NWVEIEE Goma nrNeeie tots. wag 2 sticane, oi flO ee 11.6 0.02 0.8 211 
WE eis ieee WR chan teuehe Oe eieaaaeeaeae 44.1 eo 36.2 Ls 1793 
Turkey: 
Whole egg, edible portion....... ihe 13.4 Thee 0.9 700 
Witter ait etd Pen our cai ciily One 11.5 0.03 0.8 210 
Glia were on PN Sots tek Ace 48 .3 17.4 32.9 Ug 1660 
Guinea fowl: 
Whole egg, edible portion....... 72.8 13.5 12.0 0.9 735 
WV RILORN Crys nen WRriie oak alta Aitrad|y OO. 0 11.6 0.03 0.8 Q12 
SUG Sa Aosta cene Et ete eer eae 49.7 NG 31.8 1.2 1598 
Plover: ; 
Whole egg, edible portion....... 74.4 10.7 11.7 1.0 662 
Fresh water turtle eggs............| 65.0 18.1 Waleal 2.9 772 
Seaebunblerez eS eer ne aca ae mca) > sa 76.4 18.8 9.8 0.4 742 
Saltedad@uc Pests te ana. teste 68 .0 12.0 9.2 4.0 594 
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The average egg weighs from 50 to 60 Gm., of which about 12 per 
cent is represented by the shell. The edible portion is about 75 per 
cent water, 13 per cent protein and 12 per cent fat; or more roughly 
still, three-fourths water, one-eighth fat and one-eighth protein. By 
weight, the edible portion is about one-third yolk and two-thirds white. 
The food of the fowl determines to a slight extent the composition of 
the egg, particularly as to its richness in vitamins and minerals, and 
the character of its fats. The yellow color of the yolk is due to a 
certain carotin like pigment called entein. In Table 7 is given the 
percentage composition of the white and yolk of the egg: 


TaBLe 7.—Comparison of White and Yolk of Egg* (Sherman) 8 


Constituent White Yolk 
Water? per Gentes. o: S350 oe in ae es 0 ee ee ee 86.2 49.5 
Protein per Gentes, 320. Won cone. a ae ee toes 155% 
Rab. pen centes, cite een tai oe ee en ee OZ Some 
ake percent: m:n wa. ct okles c tye sae Sek fener ete aoe 0.6 to 
Calovim perieent occa. cet ne heer enter ee ee ae 0.01 0.14 
iM apnestitm per 'eentao so. 8 Gude Ome NEE: eS eee 0.01 0.01 
EOLASSINMs. PORE Gs sche tai c tebe es IO eee ede 0.16 Osu 
Sodium; pericent joss a oS See es ee 0.16 0.07 
PROSpHOrIS..peecent.c2sc.a ease a 0.01 0.43 
Chiorime: percent. . Ses sctiane gc ee had Se ee ele ee On1S 0.1 
Salphar, per cents 35h er aes tht is © ee 0.196 0.157 
vane periGell bya tacicide seis this) peo eR ea ee 0.0001 0.0085 
Weight per average egg, grams.................-..--4--- 83 17 
Weight per average egg, ounces.............-.-.-00-0-05- as 0.6 
Fuel value per average egg, calories...................... 17 60 


* The occasional small discrepancies between the data for the entire egg and the 
sum of the data for white and yolk are due to the fact that the two sets of analyses did 
not cover exactly the same samples. 


The proteins of the egg are of the highest quality. There are two 
chief proteins, ovalbumen of the white and ovavitellin of the yolk. 
These two differ in structure and in amino-acid content. In addition 
to ovalbumen, egg white contains in small amounts three other pro- 
teins, conalbumen, ovomucin and ovomucoid. Ovovitellin is a 
phosphoprotein which is closely related to casein, and probably exists 
in the yolk in combination with lecithin. 

The fat of the egg, which is contained virtually all in the yolk, is in a 
finely emulsified form. A part exists as phosphorized fats, of which 
lecithin is an example. A salient characteristic of egg fat, like that of 
milk, is its ease of assimilation. Sherman quotes an experiment by 


MEAT, FISH AND EGGS 179 


Volhard which indicated that 78 per cent of the fat of the egg can be 
digested in the stomach. 

Vitamins A, B and D are present in eggs. The yolk is rich in vita- 
min A. It also contains an appreciable although not a large amount of 
vitamin B.'* It evidently contains a liberal amount of vitamin D, 
for Hess!> has recently shown that egg yolk has marked antirachitic 
properties. Egg yolk is much richer in these substances even than 
milk. “The content of the egg in vitamin C is questionable. 

The mineral elements of the egg are sufficient for the development of 
the chick and therefore should be suitable for the human body. Cal- 
cium, phosphorus and iron are found chiefly in the yolk. The phos- 
phorus is in large part in the form of phosphoproteins and phosphorized 
fats and in combination with protein. The iron is in large part 
combined with protein; a compound of this character called hematogen 
has been described as the precursor of hemoglobin. Eggs also contain 
a large amount of sulphur which on oxidation yields sulphuric acid; 
this places eggs in the class of “acid-forming”’ foods. 

The digestibility of the egg is good. In this respect the fat equals 
that of milk, being superior to most other forms of fat; the proteins also 
are easily and almost completely (approximately 98 per cent) utilized. 
The extent to which cooking influences the digestibility of the egg has 
been the subject of much investigation. Rose and McLeod" in their 
studies on human subjects concluded that the whites of eggs are well 
utilized whether taken in their natural raw state, beaten, or cooked. 
They find that the coefficient of digestibility increases slightly in the 
order named: 80 per cent for plain raw whites and 86 per cent for 
cooked whites, with a rate between these two for beaten egg. Hawk 
and his associates!’ found that while the method of cooking eggs 
influences the rate of digestion, it does not affect their total utilization. 
They find that hard boiled and soft boiled eggs call forth about the 
same degree of gastric response, but that the former are a little slower 
in leaving the stomach; scrambled eggs are still slower. Properly 
fried eggs are handled by the stomach as easily as scrambled or boiled 
eggs. It was found that eggs stimulate the stomach a little less and 
leave it a little sooner than meat. 

Food Value of Eggs.—Their food value is high. ‘True, the egg con- 
tains no carbohydrate, * but its proteins are of the best quality, it is rich 
in easily assimilable fats, and it is a valuable source of vitamins and 
mineral elements. Experiment has shown that as a suitable food for 
the growing animal, it ranks next to milk. For this reason and 


* Or a very small amount in the form of glycogen. 
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also because of its richness in iron, it serves as an excellent adjunct to 
milk in the diet of the child and of the adult who is recuperating from 
illness. Raw eggs are extensively used in the forced feeding of adults; 
because even in the absence of appetite, they can be swallowed in 
almost any quantity. The yolk is much more nutritious than the 
white. It carries the vitamins and a large part of the mineral elements, 
and gram for gram it furnishes about seven times as much energy. 
Although eggs vary considerably in size, it is customary to estimate 6 
Gm. of protein and 6 Gm. of fat, or approximately 75 calories per egg. 

The Freshness of Eggs and Their Preservation.—Eggs, in order to 
avoid deterioration, like milk, require care in handling. The freshly 
laid egg possesses characteristics which can be recognized by a trans- 
mitted light, a process known as candling. These characteristics 
have been stated as follows:® 


Air Space: Not enlarged; less than three-fourths of an inch in diameter. 

White: Firm and clear. 

Yolk: Dimly seen through the white as a shadowy object indistinct in outline. The 
chick spot is not visible. 

Distinguishing Characteristics: No shrinkage and general firm condition of white 
and yolk. The yolk of such an egg is stiff and well rounded; the white is 
not watery, and it whips well. 


The egg which is not fresh shows a larger air space; the white is 
thin and clear; the yolk is more definite in outline and may occasionally 
show mottled areas. 

The quality of freshness in an egg is not solely dependent on age. 
Eggs which are laid in clean nests, gathered promptly, handled care- 
fully, and kept cold, remain fresh much longer than other eggs. Delay 
in marketing and poor handling, including storage at improper tem- 
peratures, is said to cause the loss of about 8 per cent of market eggs 
and the unnecessary deterioration of a considerable part of the remain- 
der. Eggs may be kept fresh in the home for several weeks by immer- 
sion in a solution of water-glass and preservation in a cool place. 
This solution is made by diluting ten times with water the commercial 
concentrated solution of sodium silicate. Only clean eggs of known 
freshness should be used. 

Eggs are satisfactorily preserved in large numbers and for long 
periods in cold storage at a temperature just above their freezing point, 
from 29 to 32 F. To prevent the development of molds, the™ 
atmosphere must be dry, which has the disadvantage of causing a cer- 
tain amount of drying out of the egg. During such storage the air 
space becomes larger, the yolk absorbs water from the white and 
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becomes larger, and the white tends to adhere to the shell membrane 
and to precipitate minute crystals. These changes, even the breaking 
of the yolk which sometimes occurs, do not interfere with the edibility 
of the egg. The prejudice against cold storage eggs is not entirely 
justified; clean eggs kept a long time in cold storage are thoroughly 
edible and are much preferable to so-called fresh eggs which have been 
poorly handled. It should be borne in mind that fresh eggs, even “yard 
eggs,” are often much older than the consumer thinks. 

The edible portions of the egg may be removed from the shell, 
mixed and preserved in the frozen state. It is said that the industry 
of freezing eggs is a growing one, and that large quantities are preserved 
in this manner. Second grade eggs and worse are often used for this 
purpose, and for this reason frozen eggs as a rule contain large num- 
bers of organisms, particularly B. coli. If, on the other hand, the eggs 
so preserved are originally of good quality, and the processes of can- 
dling, breaking and freezing are properly done, the resulting product 
should be good. 
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CHAPTER VII 


OTHER FOODS 


THE CEREAL GRAINS 


The cereal grains furnish the bulk of the world’s food supply. This 
is because the improvement of the plough, the invention of other imple- 
ments of agriculture, and the development of transportation have led in 
recent years to a great increase in grain consumption. The richness of 
the cereal grain in carbohydrate and protein, the facility with which it 
may be stored and transported, and the ease with which it is prepared 
for the table, all combine to make it our staple food. From an eco- 
nomical standpoint, too, there is good reason for the predominant place 
occupied by the cereal grains; for no other food furnishes an abundance 
of carbohydrate and protein socheaply. It has beenestimated that the 
average day’s labor of one man on a wheat farm with modern imple- 
ments produces enough food to meet the requirements of one person 
for a year.! 

It should be emphasized, however, that in the form in which it 
reaches the market, grain is by no means a perfect food. The proteins 
are of relatively low biologic value, and the milled product is lacking in 
both mineral and vitamin content. These deficiencies can all be com- 
pensated for by the addition of milk. 

In America wheat is the grain largely used; rye and barley come next 
in order of importance; then maize (Indian corn) and oats. Rice, 
however, is consumed in such enormous amounts in oriental countries 
that, taking the world as a whole, it must be regarded as the 
- most important cereal grain. 

Wheat.—The wheat kernel consists in large part (82 per cent) of 
endosperm, which consists of starch cells held in a fine reticulum of 
protein. Each cell contains innumerable starch granules of varying 
size. The endosperm is poor in mineral salts and does not contain 
vitamins. Surrounding this is the aleurone layer, which is rich in 
protein. At one end of the kernel is the germ, which constitutes about 
5 per cent of the whole; it is rich in proteins of excellent quality, con- 
tains vitamins A, B and E, and also has an abundance of mineral 
elements. It also contains an oil. Surrounding the whole are several 


layers of bran; this is richer in ash than any other part of the kernel. 
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The proteins of the wheat are chiefly gliadin and glutenin, together 
known as gluten. They are of rather poor quality. One of the most 
important properties of these proteins is their “glutinous” quality; 
this quality is essential to good bread making, since without it an 
elastic dough and bread of the proper consistency cannot be obtained. 

In the process of milling, the kernel is broken between successive 
rollers and goes through the “gradual reduction process.’ Sieves 
and other separating devices are placed between the several sets of 
rollers, and, by means of these, fractions of varying composition are 
obtained. The white flour of the endosperm, consisting almost solely 
of fine starch granules with very little gluten, comes through first. 
The so-called middlings, which come later, have a yellowish tint and 
contain more gluten. A mixture of these fractions in proper propor- 
tions constitutes high grade patent flour of commerce. This flour 
should have a slightly granular feel, but should not be coarse. It is of 
lighter color than the lower grade flours. Finely milled flour is 
greatly superior in keeping qualities to the whole grain. Thus it is 
seen that in the milling of high grade flours all of the germ and almost 
all of the bran are discarded. Because these discarded fractions con- 
tain all of the vitamins and much mineral matter, the milling is some- 
times modified, and varying amounts of these portions are retained. 
Such flours have been given distinctive names, such as graham and 
whole wheat. 


Tas Ee 1.—Analyses of Wheat and the Products of Roller Milling (United States Department 


of Agriculture) * 

Protein si Carbo- Ash, 

Milling Product peweh (NX 5.)| pw, | hydrate, | Per 

~~" | Per Cent ; Per Cent | Cent 

Hirst patent flours. ..c....5..000 LOS 11.08 Tes 76.85 0.37 

Second patent flour.............| 10.49 11.14 1.20 76.76 0.42 

First clear grade flour...........| 10.13 13.74 2.20 73.13 0.80 

Straight gr standard-patent flour.| 10.54 11.99 1.61 75.36 0.50 

Second clear grade flour......... 10.08 15.03 Oe. 69.37 1.75 

PNY So bal DYoyeder 9 aO\Uheba a cleo cna Gobte 9.17 18.98 7.00 61.37 3.48 

HORUS Ack kisee ire ame iach 8.73 14.87 6.37 65.47 4.56 

ESTA Savy acc 21. eee Centura ae 9.99 14,02 4.39 65.54 6.66 

Entire wheat flour..............| 10.81 12.26 2.24 73.67 L702 

Gran ainiat OUT saa Seen eae 8.61 12.65 2.44 74.58 1.72 
Wheat ground in laboratory... .. 8.50 12.65 2.36 74.69 ISON 
(CCUg ik SAREE ee Bites 6 Adin eae 8.73 Q7 24 11,23 48 .09 4.71 i 


eee ee cre el Se EW 
* Quoted by Sherman, H. C.: Food Products, ed. 2, New York, The Macmillan 
Company, p. 302, 
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Graham flour contains the entire wheat kernel finely ground. 
Because of the large amount of bran thus retained it has valuable 
laxative properties, but for the same reason, it is more difficult to digest. 
Whole wheat flour has undergone a certain amount of reduction, which 
has removed a large part of the bran; but the germ with its protein, oil, 
vitamins and mineral matter has been retained. These bodies add 
greatly to the nutritive value of the flour. 

The percentage composition of the various grades of flour which 
may be obtained in the process of milling as determined by the United 
States Department of Agriculture is seen in table 1. 

Rice.—Rice, because of its great consumption in oriental countries, 
is more largely used than any other cereal; for half the humanrace it 
forms the chief article of diet. The grain can be obtained in the 
market in three forms: (a) unhulled, with the husk still adhering to the 
kernel, (6) cured without the husk but retaining the bran, and (c) 
polished, in which husk, germ and bran have all been removed. 
Polished (or white) rice is the form ordinarily eaten in this country, 
although brown rice is increasing in popularity because of its great 
nutritive value. 

Rice is polished to enhance its keeping qualities, since the oil of 
the germ quickly becomes rancid; also because insects quickly attack 
the whole but not polished grain. This process, however, like the 
milling of flour, removes valuable constituents, notably vitamins and 
mineral elements. Polished rice is markedly deficient in respect to 
the quality of its proteins and the quantity of its minerals and vitamins. 
The discovery that a diet which consists solely of polished rice will 
produce beriberi gave an early incentive to the study of vitamins. 
Polished rice is practically devoid of all vitamins; but the disease in 
question is believed to be due specifically to the failure of vitamin B. 
The amount of phosphorus retained will give a fair index of the extent 
to which the polishing has removed both vitamins and ash; when rice 


TasiEe 2.—Analyses of Rice (Sherman) 


Unhulled “Cured” Polished 
Rice Rice Rice 

Weight of 100 kernels, grams............. 2.929 2.466 2.132 
POTS bIIne spel COL ano iii. as Be ay 6, ol wuerdnie 10.28 11.88 12.34 
8.02 7.18 


Brocelis per enh: Shs ae aiitecni ans otuesies« 7.95 


EGE CT ICC er eaten ave Auch h ieee) or ertus Tero e, oss 1.65 1.96 0.26 
Fiber, per cent. . “= 10.42 0.93 0.40 
Carbohydrates thee than Bete per Ronit ; 65 60 76.05 79.36 


IA SIUM DEESGeM Giyes tithahe ces paren) ops salads 4.09 1.15 0.46 
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contains less than 0.4 per cent P,O;, nutritive failure will follow if rice 
is the sole food.” 

Rye.—Rye is similar to wheat in composition and bread-making 
qualities, but the bread is much darker. That which is made from the 
whole grain, because of its greater cellulose content, is not so digestible 
as white bread or as that made of finely milled rye. Rye bread is 
extensively eaten in northern Europe. 

Barley.— Barley is similar to wheat and rye in its nutritive prop- 
erties, and contains an additional protein called hordein. “Pearl 
barley,”’ which is the form in which this grain is largely eaten, is the 
milled product from which the germ and most of the bran have been 
removed. It is of value chiefly as an addition to soup. In finely 
powdered forms known as “patent barley” it is also used for the 
preparation of infant foods; barley water is a frequent diluent for milk. 

Maize.—Maize, or Indian corn, is largely used for feeding cattle, 
but it is also an excellent food for man. Bread made from cornmeal 
has always been a staple article of diet in the southern states. The 
composition of corn is similar to that of the other grains, except that 
(like oats) it has a larger fat content. The hull is largely of wood fiber 
and gum. The endosperm consists of starch with some protein and 
very little fat and mineral matter. The germ contains proteins and 
is rich in oil and ash. 

There are several grades of corn, each best suited to certain pur- 
poses. Field corn, which is permitted to dry before harvesting, is used 
for corn meal, hominy and cornstarch. Sweet corn is gathered while 
still green and is eaten as a vegetable. 

Corn meal is used for making corn bread and for puddings; it will 
not undergo the leavening which wheat flour admits, and therefore does 
not make the same type of bread. Well made corn bread, however, is 
nutritious, easily digested and delicious. The ‘water ground” meal 
of our fathers was the best, because only the coarser particles were 
removed, and all of the germ with a portion of the bran was retained; 
it is seldom seen today, but the “old process”’ as it is called today makes 
a similar meal. Further milling with removal of all of the bran and 
germ makes a fine meal which contains less oil and therefore keeps bet- 
ter, but it is of distinctly lower nutritive value, and to those who are 
fond of corn bread it is not so palatable. 

Corn starch is made by a process of grinding and sedimentation” 
which permits the complete separation of the germ and of the bran. 
The starch of the endosperm is thus first separated and then it under- 
goes further purification. 
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Oats.—Oats are widely used as a breakfast food. In the prepara- 
tion of rolled oats or oatmeal, only the chaffy husk is removed ; the 
germ and bran are largely retained. This gives to such oat products a 
richer content in proteins, fat, vitamins and ash than is ordinarily 
obtained from the cereal grains. 

Buckwheat.— Buckwheat is used largely in the making of pancakes. 
In the milling, a certain amount of the bran is retained. Well made 
“buckwheat cakes” eaten with syrup form a delightful breakfast dish, 
but it should be said that buckwheat preparations are not so digestible 
as similar dishes made from wheat flour or cornmeal. 

Table 3 gives the chemical composition of these grains as deter- 
mined by the United States Department of Agriculture. 


TasLE 3.—The Chemical Composition of Some of the Commoner Grains* 


Total 
Carbo- Fuel 
Grains Water. | Protein; Fat hydrates | Ash | Value per 
(Including Pound 
Fiber) 
Barley meal and flour..... 11.9 10.5 ee 72.8 2.6 1,640 
Barley, pearled........... 11.5 8.5 Thee! 77.8 iba 1,650 
Buckwheat flour.......... 13.6 6.4 1.2 77.9 9 1,620 
Cornmeal, unbolted....... aa 8.4 4.7 74.0 1.3 1,730 
Oates a iirc kit ee 7.3 16.1 7.2 67.5 1.9 1,860 
Wats rolled... ics sctecca< 4572 wok G37 U3 66.2 Card | 1,850 
Rice takedic. ss feces a 3 9.5 7.9 A 81.9 .o 1,685 
FEVenlOUce raters eptnn its 12.9 6.8 9 18-7 7 1,630 
Rive vitesse ni cle. peat 11.4 13.6 2.10 V1.5 eo 1,665 
Wiest, springssrss --; a2. 12.3 La leit 74.5 A 1,650 


*This table is taken from U.S. Dept. Agric., Bull. 28. 


The Nutritive Value of Grains.—The cereal grains are closely allied 
in nutritive value. Such differences as exist depend largely on the 
structure of the proteins and the manner in which the grain is prepared. 
Roughly, the food value of an ounce (30 Gm.) of the milled grain 
approximates 100 calories. The value of the grains as they are pre- 
pared for human consumption is determined by: (a) the carbo- 
hydrate content, (b) the nature of the proteins and their amount, (c) 
the vitamins, (d) the mineral elements, and (e) certain other factors 
such as roughage and oil. 

The carbohydrate of the grain is its chief nutritive constituent, and 
man’s carbohydrate food the world over comes largely from this source. 
The carbohydrate contents of all grains are practically the same. 
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The proteins vary according to the nature of the grain. The 
amount and quality of the proteins in grain products depend somewhat 
on the extent to which the kernel has been milled. Many of the cereal 
proteins lack some essential amino-acid; hence they are of low biologic 
value. For instance, zein, the chief protein of corn is lacking in tryp- 
tophan, while gliadin of wheat and hordein of barley contain insuffi- 
cient amounts of lysine. It should be said, however, that each of these 
grains contains other proteins as well, and that some have a tendency 
to make up for the deficiency of others. Wheat, rye, barley and oats 
are about of equal value in respect to their proteins. For a fuller dis- 
cussion of this, see the reports of Osborne and Mendel.’ It is appro- 
priate to emphasize here the fact that milk proteins supplement the 
proteins of the cereal grains in an excellent manner. 

Vitamin A is present in the cereal grains in only small amounts. 
Vitamin B is contained in abundance in the whole grain, but it is 
removed almost entirely inthe process of milling. This explains the eff- 
cacy of brown rice in preventing beriberi. Cereal grains ordinarily 
contain practically no vitamin C, but when permitted to germinate 
they develop this vitamin. The whole grain contains vitamin E. 

The mineral constituents of grain are held chiefly in the embryo 
and in the outer layers of the kernel. White wheat flour contains only 
about from one tenth to one fifth of the ash found in the whole grain. It 
is especially poor in calcium, iron, sodium, phosphorus and chlorine. 
The mineral deficiencies of the other grains is about the same, except 
that the oat has more calcium. 

Among the other substances, the cellulose of the outer layers of the 
kernel is sometimes of value as a stimulant to peristalsis. The laxa- 
tive effect of bran, however, is not due alone to cellulose, but also to 
some extent to the oil of the grain and perhaps to still other unknown 
laxative substances. 

Whole wheat and similar flours have become very popular because 
of their superiority in protein, vitamin and mineral content, as well as 
because of their laxative properties. This popularity of whole wheat 
comes as a protest against our present-day faulty dietary habits. Such 
flours are of value, and their more widespread use is to be encouraged, 
but there are certain practical considerations which cannot be lost 
sight of. In the first place, whole wheat and graham flours are not so 
easily digested as the finer flours, and in persons of delicate digestion™ 
they may present an unnecessary burden. Then, too, the former are 
much inferior to the latter in keeping qualities. In our civilization it 
is necessary that grain products betransported great distances and kept 
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for long periods of time; for this reason preparations made from the 
whole grain can never really take the place of the more highly milled 
flours. Whole wheat contains many needed nutrients which are sig- 
nally lacking in white flour, but it is by no means a perfect food, and the 
semi-invalid cannot make up for all of his dietary and other faults 
merely by eating whole wheat bread. To eat the whole grain is a good 
practice, but the person who has been warned concerning the dangers 
of vitamin and mineral deficiencies may safely indulge himself in the 
enjoyment of white bread, provided he makes up for such deficiencies 
by taking a reasonable amount of the “protective” foods—milk, eggs 
and green vegetables. 

Bread.—White bread is made of the leavened dough of wheat 
flour. This dough consists of a mixture of flour, water, lard (or other 
fat), sugar, salt and some leavening substance. 

Two types of leavening agent are in general use, compressed yeast 
and baking powders. The former acts on the starch of the flour and 
the sugar, and produces carbon dioxide; this completely permeates the 
dough and gives it the desirable lightness. Baking powder, which con- 
sists of a mixture of alum or sodium bicarbonate with tartaric acid or 
acid phosphate, liberates the same gas with similar results when these 
agents come in contact with the water of the dough. Leavening is 
also accomplished by forcing water saturated with a-gas into the 
dough, or by “‘beating”’ the dough in such a manner as to imprison in 
it small particles of air. 

The mass is thoroughly kneaded, after which it is permitted to rise 
still further for a time, and it is then baked. 

In the baking three important changes take place: the carbon 
dioxide contained in the dough undergoes further expansion and makes 
the bread still lighter; the proteins coagulate and “‘fix’’ the mass in a 
light spongy form; and the starch cells and granules burst. At the 
same time there is loss of water, and the starch on the surface under- 
goes caramelization and other changes which produce an attractive 
crust. 

Wheat flour serves best for this purpose, because its gluten gives to 
the dough the proper elasticity. Rye approaches wheat in this respect 
more closely than the other grains, but rye bread is never really light. 
Rice, corn, oats or barley alone will not make this type of bread. 

If the bread is baked in large masses, it is known as loaf bread; 
if in small pieces, as rolls. If milk (or milk solids in the proportions to 
form milk) are used to replace a part of the water of the dough, it is 
called milk bread. Because of the supplementary value of milk 
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proteins, the addition of even this small amount of milk adds greatly 
to the nutritive value of the bread. Other forms of bread, such as corn 
bread or rye bread, are made by replacing wheat flour in part or in 
whole by other flours. 

Biscuits, which are usually eaten hot, are made with baking powder 
and contain more fat than light bread. Muffins are lighter than bis- 
cuits; they usually contain egg, more milk and sometimes a little 
sugar. Crackers, sometimes called biscuits, are made from dough 
which has little or no leavening and which is rolled very thin before 
baking; they often contain more fat than bread, and occasionally are 
flavored or sweetened; they are particularly digestible because, being 
dry, they must be thoroughly masticated before they are swallowed. 

When sugar, egg, spices, and other seasonings are added to the 
dough, it becomes cake; when there is a large amount of lard or butter, 
it is a pastry. 

The fear of hot breads, such as rolls, biscuits and muffins, is prob- 
ably not justified. If they are light and properly made and are slowly 
eaten, they are probably as digestible hot as cold. 

Breakfast Cereals.—Almost all of the cereal grains have been pre- 
pared in some special form to be eaten as a breakfast food; they are 
usually taken with cream or milk. 

In the process of manufacture, the grains have been subjected to 
various changes. Sometimes the kernel is merely husked and lightly 
“cracked,” as in creacked wheat and Scotch oatmeal; at other times, 
it is finely ground and all of the outer layers removed, as in farina. 
In some, the grain is caused to pop open while being cooked under 
pressure, as in puffed rice or puffed wheat; or, after being partially 
cooked, it is flattened between rollers, as in rolled oats. In others, a 
dough made of the finely ground grain is pressed into flakes and baked, 
as in corn flakes. Sugar and other substances are sometimes added. 
Some cereal foods have been subjected to artificial digestion. Some 
are ready to eat; others must be cooked a long time. Their number is 
legion. Of them all, oatmeal and rolled oats are the best. 

Unless something has been added, the nutritive value of the break- 
fast food is simply that of the grain, part or whole, from which it comes. 

The advantage of such breakfast foods is not alone in their attrac- 
tiveness and palatability, but chiefly in the necessity for taking milk 
or cream with them; for the proteins of milk supplement in a satis 
factory manner those of the cereal grains. The disadvantage is in 
their cost; they are by no means economical. The puffed and flaked 
grains are very light and therefore carry relatively little nutrient for 


OTHER FOODS 191 


their bulk. Some breakfast foods in fancy packages cost fifteen cents 
for 5 ounces, while others cost only five cents a pound. These sold in 
bulk are obviously the most economical. 


SUGARS AND SUGARY FOODS 


Sucrose or cane sugar, a disaccharide, is the form in which sugar is 
largely eaten. Most fruits and fruit juices derive their sweetness from 
a mixture of this and certain of the simpler sugars such as glucose and 
fructose. The sugar of commerce is derived almost exclusively from 
the juice of the sugar cane and the sugar beet; by a process of refining, 
the sugar is permitted to crystallize out of the syrup and is brought to 
a high degree of purity and crystalline whiteness. Raw cane sugar 
and raw beet sugar show marked differences in flavor, owing to certain 
impurities which both carry; the former has a pleasant fragrance and 
taste, while the latter is bitter and disagreeable. The highly refined 
sugars, theoretically, should show no evidence of their origin; in fact, 
however, there are differences, for cane sugar carries with it some of the 
simpler sugars, the hexoses, while beet sugar does not. 

Cane sugar on hydrolysis (as in cooking with dilute acids), is split 
into two hexoses, glucose (dextrose) and fructose (levulose). Under 
the influence of heat, it also has a tendency to undergo certain physico- 
chemical changes which result in caramel; this gives a darker color to 
its solution. 

Glucose.—Glucose (dextrose, grape sugar) is a simple hexose which 
is found in fruits and fruit juices; it is abundant also in honey. The 
glucose of commerce is obtained largely by hydrolysis of corn syrup; it 
is often used for the adulteration of jams, syrups, etc., but the pure 
food laws require that such adulteration be stated on the label. Glu- 
cose has the same sweet taste as cane sugar and is equally nutritious. 
In fact, sucrose and all starches must be reduced by digestion to glu- 
cose or to a similar hexose before they can be utilized by the organism. 
Glucose is the form in which the carbohydrate of our food circulates in 
. the blood. 

Lactose.—This has the advantage of being less sweet than cane 
sugar, while possessing the same caloric value and the same ready 
assimilability. For this reason, larger quantities of lactose than of 
cane sugar can be given a patient. 

Molasses.—Molasses is a syrupy liquid obtained from the juice of 
the sugar cane after some of the sucrose has been removed by crystal- 
lization. It is essential that the molasses be withdrawn at a relatively 
early stage in the process of sugar making (“‘first molasses”’), for the 
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syrupy liquid known as a “refiner’s syrup”’ which remains at the end of 
the process contains very little sugar and, taken alone, is not an edible 
product. True molasses contains much of the sucrose as well asthe 
ash and other constituents of the cane juice. It should contain not 
more than 25 per cent of water and 5 per cent of ash.* 

Cane Syrup.—This is widely eaten in the South and is coming into 
still wider popularity; it is a very attractive, palatable product made 
from the juice of the cane by boiling in an open kettle until the proper 
consistency is obtained. All of the constituents of the original cane 
juices are retained, although some of the sucrose is split into simpler 
sugars. 

Maple Syrup.—This is also a palatable syrup. It is made from the 
sap of the sugar maple, and the process of manufacture is similar to 
that of cane syrup. 

Mixed Syrups.—Mixed syrups are usually made by the addition 
of glucose (from corn) to “refiner’s syrup,’ a by-product of sugar 
manufacture, which contains all of the ash and other constituents but 
little of the sugar of cane syrup. It must be labeled as such. It isa 
good food but is not so highly prized as the other syrups. 

Honey.—Honey contains a mixture of various sugars which have 
been obtained from flowers by the bee. It also contains—and this 
contributes greatly to its flavor—aromatic substances reminiscent of 
the flowers from which it comes. ‘There is a detectable difference in the 
honey from different flowers. The chief sugars of honey are fructose 
and glucose, with a relatively small amount of sucrose. Attempts 
to imitate and adulterate honey are made with solutions of commercial 
glucose and other substances. 

Preserves, Jams and Jellies.—Fruits are eid by the addition 
of sugar. In preserves, the fruit usually retains something of its orig- 
inal form. Jams and marmalade are madé by cooking fruits, with 
the addition of sugar, down to a soft mass; in this process much of the 
sucrose is split imto simpler sugars. Jellies do not include the pulp, 
but usually contain merely the juice of the fruit which carries with it 
the sugars and certain other substances. Pectin, which is present in 
fruits before they are thoroughly ripe, helps the mass to “‘jell.”” In 
the manufacture of jellies, additional pectin is usually added. The 
food value of these products is due largely to the added sugar. Their, 
attractiveness comes from the flavor of the fruit. ‘3 

Candies.—As a rule, candies are made from sucrose, with the addi- 
tion of other substances, such as chocolate and various flavoring 
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extracts, as well as materials which give it the proper consistency. 
They are made also from glucose. 

The Place of Sugar in the Diet.—The great value of sugar lies in 
the fact that it offers in a concentrated form the most readily available 
carbohydrate. Properly taken it throws little burden on the digestive 

organs and is quickly utilized.. It is sometimes spoken of as a “‘stim- 
ulant;’’ in a sense we can say that it is the best stimulant we have, in 
that it. gives to the body suitable material for the immediate renewal of 
energy. It has long been known that athletes have greater endurance 
if from time to time during the test of strength a little sugar is eaten; 
mountain climbers eat milk chocolate. It has been found recently 
that marathon runners show less exhaustion at the end if sugar is 
taken during the race. People who have been accustomed to sugar in 
the diet find it difficult to get along without it even when an abundance 
of other carbohydrate is available. I have seen American soldiers in 
France stand in line an hour or more in order to purchase a small box 
of candy. Sugar is of great value in feeding the sick when a readily 
assimilable carbohydrate is desired; this will be discussed with the 
subject of typhoid fever. 

Another advantage possessed by sugar is its satiety value.° 
Experience has shown, and in this most of us will agree, that something 
sweet at the end of the meal gives an added sense of satisfaction. 
Even the obese who must curtail their food rigidly can make use 
of this fact; by adding a simple dessert to their heavy meal, they 
may get along with a smaller total intake and still enjoy a feeling of 
satisfaction. 

On the other hand, the abuse of sugar has definite disadvantages. 
The ingestion of too much sucrose may result in the direct absorption 
of some of it and its excretion by the kidneys as a foreign body. 
Concentrated sugary masses in the stomach have a tendency to absorb 
water and thus cause irritation; the frequent eating of large quantities 
of sweets may lead to inflammation of the gastric mucosa. Sugars 
are slow to leave the stomach, and this retardation may result in 
fermentation with the production of irritating substances. The eating 
of an excessive amount of sweets causes the consumption of less of 
vegetables, fruits and other necessary foods. This sometimes leads to 
actual dietary deficiency. The addition of large quantities of sugar 

‘also disguises the natural flavor of the food and eventually blunts the 


finer tastes. 
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LEAFY VEGETABLES 


The chief value of the leafy vegetable lies in its vitamin and mineral 
content. McCollum has called attention to the fact that in both vege- 
table and animal tissues the most actively functioning part possesses 
the vitamins. In this connection, this author calls attention to the 
difference in function between the leaf and the seed; the functional 
activity of the former is great, while the latter, being largely a storage 
organ, experiences little metabolic activity. The leaves which are 
thin and contain most chlorophyl are richest in vitamins. In cabbage 
or lettuce, for instance, the thin outer green leaves rank much higher in 
this respect than the inner leaves which are of lighter color. Green 
leaves are especially rich in vitamin A, and in this they rank next to 
milk. They also contain an abundance of vitamins B, C and E, 
although the latter is probably destroyed in large part in cooking. 
The leaf is richer, too, in mineral elements, especially in calcium and 
phosphorus, in which elements the diet is often lacking, for it contains 
from two to five times as much mineral matter as does the seed. 

The other nutritive elements—carbohydrate, protein and fat— 
which the leaf offers are small in amount. While it contains consider- 
able cellulose, the available carbohydrate is less than 5 per cent. The 
protein of the dried leaf varies; cabbage and the leaf of the turnip when 
dry contain a fairly good percentage of protein. It is said that the 
proteins of the leaf supplement to a certain extent those of the seed. 

Spinach, lettuce, cabbage, turnip greens and beet greens are the 
leafy vegetables commonly eaten in America. Spinach is the most 
valuable of these. It is especially rich in vitamin A, containing as 
much of this factor even as butter or egg yolk; it also contains vitamins 
B and C in large amounts, being a valuable source of the latter. It is 
also rich in iron and other mineral elements. The green leaves of let- 
tuce probably rank next to spinach. It should be borne in mind that 
bleached lettuce is probably not so valuable. Cabbage also comes just 
a little below spinach in its vitamin content. The green leaves of the 
beet and turnip have been less thoroughly studied than the others, but 
they apparently approximate cabbage and lettuce as sources of vita- 
mins and mineral ash. 

Cauliflower, while properly a flower, is usually classed with the 
leafy vegetables. It has similar properties. 

The cooking of green vegetables destroys only in small part ees 
vitamins A and B. Most vegetables, however, lose practically all of 
their vitamin C, particularly when cooked along time. (This does not 
apply to the tomato.) 
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THE SEED VEGETABLES OR LEGUMES 


Chief among these are beans and peas. These plants have the 
peculiar property of being able to utilize the nitrogen of the atmos- 
phere for the synthesis of protein, and their value lies largely in their 
richness in protein. Whereas the cereal grains contain only about 10 
or 12 per cent of protein, the legumes contain about 23 per cent. In 
their dry state, they possess pound for pound a greater amount of 
protein even than meat. 

While the proteins of the legumes are of higher quality than those of 
the cereal grains, there is as a rule something lacking in their structure 
which limits their availability.6 Many of them are lacking in cys- 
tine.’ They have the power, however, to supplement in a satisfactory 
manner the cereal proteins; this is particularly true of wheat and the 
pea, and of wheat and the soy bean. 

The legumes also are rich in carbohydrate and contain a small 
amount of fat. The large amount of hemicellulose in the bean often 
leads to intestinal fermentation and flatulence. 

The vitamin content of the legumes varies somewhat; they are as 
a rule lacking in vitamin A; all contain an abundance of vitamin B. 
They offer a good supply of iron and phosphorus, but are usually defi- 
cient in calcium, sodium and chlorine. 

The canning of peas and beans, especially the former, is an industry 
of increasing proportions. When properly canned, they form desirable 
food and constitute a staple article of diet. 


ROOTS AND TUBERS 


The white potato is one of the most staple foods. It consists 
approximately of three-fourths water and one-fourth nutritive sub- 
stance; more accurately, it contains about 20 per cent carbohydrate, 
2 per cent protein, 1 per cent ash and 77 per cent water. Its structure 
consists of a thin cork like peel within which may be distinguished 
three layers: an outer cortical layer of one-half inch or less in thickness, 
and two medullary layers, an outer and aninner. The outer medullary 
layer is the thicker and is the most important. The inner layer is 
irregular in outline and contains a larger percentage of cellulose. The 
medullary layers may be likened to the endosperm of the seed in that 
each serves merely as a storage organ. The carbohydrate of the 
potato is largely in the form of starch granules which is stored in cells; 
the walls of the latter are of cellulose. As the potato matures, much of 
its contained sugar is converted into starch; as it grows older the 
reverse takes place. Thus it is evident that there is more sugar in the 
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very young and in the very old potatoes than in those which are 
recently matured. 

Attempts have been made to show that the proteins of the potato 
are of especially high biologic value,* but animal experiment has not 
always confirmed this belief. 

The great value of the white potato as a food lies in the fact that at a 
very low cost it furnishes an abundance of carbohydrate, with a small 
amount of readily assimilable protein, and that it is an excellent source 
of mineral elements. It is also a dependable though not a rich source 
of vitamins. 

The sweet potato does not belong in the same botanical classifica- 
tion as the white potato, but as a food it presents similar properties. 
The chief difference is that it contains 5 per cent or more of sugar. 

The carrot is of value chiefly because of its vitamin content. Like 
many other yellow pigmented food products, it is relatively rich in 
vitamin A. It also contains appreciable amounts of vitamin C. 

The beet is of value chiefly because of its yield of sugar and the 
vitamin richness of its leaves. 

The value of the turnip also lies in its antiscorbutic properties as 
well as in the vitamin content of the leaves. 


STEMS AND BULBS 


Celery is commonly eaten as a salad. The green leaves contain a 
fair amount of vitamins, but very little is known of the nutritive value 
of the stalk. 

Asparagus also is eaten as a salad and little is known of its nutritive 
value. It contains an oil which has markedly diuretic effects, the 
possibly harmful influences of which in kidney disease should be 
considered. 

Onions are very rich in vitamin C and also contain fair amounts of 
vitamin B; there is relatively little of vitamin A. To obtain the 
benefit of the vitamin C, however, they should be eaten raw. Onions, 
raw or cooked, are used to give flavor to other foods. 

The tomato, although eaten as a vegetable, is in reality a fruit. 
Because of its richness in vitamins, its popularity is constantly increas- 
ing. Both raw and canned, it is equal to the green vegetables as 
sources of vitamins A and B, and to the citrus fruits as sources of 
vitamin C. The fact that the tomato retains its vitamin C even when 
canned makes it especially useful. Hess and others have shown that 
canned tomato juice can with impunity be given to very young infants, 
and that it will prevent scurvy. 


>: 
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Taste 4.—Average Chemical Composition of Some of the Commoner V egetables* 


yh gee bs el ES eae Coens aaa coer 
Carbo- Fuel 

Water | Protein | Fat hydrates | Ash | Value per 
/ / | (Including Pound 

/ / Fiber) 
Asparagus, Sean 94.0 1.8 2 One Mh 105 
Beans, Lima, dried........ 10.4 18.1 1.5 65.9 4.1 1,625 
Beans, Lima, fresh........| 68.5 | 7.1 1 22.0 1.7 570 
Beans, string, fresh........ | 89.2 2.3 a) 74 8 195 
Beetssfresh..... 400250 2-> 87.5 1.6 xu 9.7 vy gL 215 
AW Ag ets Sack, oad SoA ai 9125 1.6 3 5.6 1.0 145 
Carrots, fresh............ 88.2 a A | 8.3 1.0 210 
Cauliflower...............| 92.3 13 le ike i 140 
ES Gua 0 See ey ay ae 1 ail B38 1.0 85 
MOSER? CCC IIS Boats. 2 75 .4 Sat 1.1 19.7 At 470 
Greens, dandelion.......... 81.4 2.4 | 1.0 10.6 4.6 285 
MEUNCC Pe os ee ee al B47 re 3 2.9 9 90 
SIO ne 8 oa, ce 2 87.6 1.6 3 9.9 6 225 
Beas dried) ious sa.cas6f24) 1-925 24.6 1.0 62.0 2.9 1,655 
CASE ECE note ate op.) 200 | 74.6 ea) 5 16.9 1.0 465 
Potatoes, raw or fresh..... 78.3 22 Ait 18.4 1.0 385 
Potatoes, sweet, raw, fresh} 69.0 j es) vf Q7 4 ibe 570 
Prmapkitiares Pi2. <7 de. 2022| 98.1 1.0 ah 5.2 6 120 
MOE x0 Parse igre o2zy" PLB 1.3 edt 5.8 1.0 135 
AERIIAUD Toft es ee os | MOA 6 hii 3.6 ad 105 
CULE ARG One ore fade ooo 88.9 DW 3 ee 8.5 1! 190 
Soutnch fires. . a. os 92.3 Del: rica Sed yaad 110 
EES yh Ee a a ea 88.3 1.4 5 9.0 8 215 
ONAALOES tors ge b.rccccecn +s 94.3 9 A 3.9 =) 105 
Canned Vegetables 

EPALACNS oss Soars ss 1) Oma 1.5 vel 2.8 1.2 85 
Beans, baked s.......-....| 68.9 6.9 2.5 19.6 2.1 600 
DEANS ASITING x) otic sis es 2) 9.1 alot mil 3.8 Ls 95 
PRESS RECEM cee ts nt ine a|, "OOs0 3.6 a 9.8 det 255 
PLOWMALOCS carly connec nn 94.0 122 2 4.0 6 105 


* This table is taken from U.S. Dept. Agric., Bull. 28. 
FRUITS 


Fruits are of value because of their laxative and base-forming prop- 
erties and for their vitamins, as well as for their attractive flavor. 
Their caloric value, which is limited, depends largely on the amount of 
sugar which they contain. 

The apple leads among the orchard fruits. It carries small 
amounts of vitamins A, B and C. It has definite laxative properties. 
probably owing to the large cellulose content. The young apple con- 
tains a large amount of starch, but as it ripens this is rapidly converted 
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into sugar until when fully ripe it contains little or no starch. 
The acid content decreases as the sugar increases. In like manner its 
pectin, valuable in the formation of jelly, decreases with the ripening 
process. 

The citrus fruits are next in importance to the apple, and their cul- 
ture is being enormously increased. Oranges come first. They offer 
an excellent source of readily assimilable glucose, and for this reason 
orange juice is used when there is necessity for quickly assimilable 
carbohydrate which will throw the least burden on the digestive organs. 
Next in importance come lemons, grapefruit, limes and tangerines. 

The chief value of citrus fruits lies in their antiscorbutic properties. 
All are especially rich in vitamin C. The orange, and, to a less extent, 
grapefruit contain both vitamin A and B; the others only vitamin B. 
Orange juice is given infants and children almost as a routine for the 
prevention of scurvy. 

The base-forming properties of these fruits is important. Their 
acids do not increase the acidity of the body; in fact, the reverse is true. 
The acid salts of the organic acids, such as potassium citrate, which 
are found in fruits, lose the acid radicle by oxidation, and there is left 
merely the alkali carbonate with its base-forming properties. There- 
fore, contrary to popular belief, the acid fruits, such as the orange, 
lemon and lime, are base-forming and not acid in their tendencies. 

Peaches, pears, plums, prunes, cherries and apricots all present in a 
greater or less degree the same laxative, antiscorbutic and base-forming 
properties of other fruits. 

The banana has not been accorded the place in the diet to which it 
isentitled. This fruit when unripe consists largely of starch and there- 
fore is difficult of digestion; as the ripening process goes on, however, a 
large part of the starch is converted into sugar. Therefore, bananas 
should be fully ripe if they are to be eaten raw; the peel should show the 
black discoloration which appears just before the fruit is over-ripe. 
Cooked bananas are easily digested. The vitamin content is poor. 

The so-called small fruits, strawberries, raspberries, blackberries, 
gooseberries, cranberries and currants, possess the same advantage as 
other fruits. Raspberries are especially rich in vitamin C.  Straw- 
berries are consumed in largest quantity. 

Olives are eaten as a relish rather than for the nutritive value of 
their oil. Ripe olives canned in dilute salt solution (botulism!) are > 
preferable to olives which are pickled in brine. 

The fruit drying industry has become an important one. In Cali- 
fornia, peaches, apricots, prunes and raisins are dried in the open air. 
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Among these, prunes and raisins come first. The value of the former 
lies chiefly in its laxative effect. 

Fruits are also canned in large quantities. Pineapple, sliced and can- 
ned in syrup, has become a popular food. Vitamins A and B are well 
preserved in the process of canning. 


NUTS 


Nuts are as a rule rich in protein and fat and poor in carbohydrate. 
The chestnut, because of its richness in carbohydrate, forms an excep- 
tion. Nuts are poor in vitamins A and C, but contain a fair amount of 
vitamin B. They are lacking in calcium. Observations on fruitarians 
' who have lived largely on fruits and nuts, would indicate that the 
biologic values of nut proteins are high. Sherman quotes the experi- 
ments of Jaffa, which indicated that a fruit and nut diet was easily 
digested, and that the nut proteins are similar to the proteins of meat 
or fish. 

Eddy and Eckman,’ in comparing peanut protein with meat protein 
as a supplement for the protein of wheat flour say: “‘The peanut flour 
proved slightly superior to the meat as a growth producer and 
markedly superior for promoting reproduction.” Johns and Finks’? 
state: “We have found that peanut flour is an efficient and palatable 
supplement to wheat flour.” 

On the other hand, McCollum and Simmonds remind us that nuts 
are properly to be regarded as the seeds of plants and that we should 
not expect them to supplement the cereals, legumes, tubers or fruits, 
except in respect to the protein content. They say:™! “‘“Adiet com- 
posed of such combinations of food may be balanced so far as chemical 
analysis can show but be defective in other respects.” 

Nuts are regarded as indigestible. True, their compact physical 
state and their richness in fats may retard the emptying of the stomach 
and cause discomfort; but the reverse may also be true, and if they are 
well masticated this retarding influence will often give a sense of satiety 
and comfort. It has been shown that when thoroughly masticated 
and eaten with fruits and other foods, the nutritive constituents of 


nuts are well utilized. 


THE DIETARY VALUE OF VEGETABLES, FRUITS AND NUTS 


The value to man of vegetables lies in their liberal vitamin con- 
tent, their richness in minerals, their low cost as sources of energy, and 
the roughage which they provide. 
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For vitamin content, the thin green leaves of vegetables come first. 


Every dietary should contain a liberal amount of these. As sources of 


vitamin A, spinach, the green leaves of cabbage, lettuce, green string 


beans, carrots and tomatoes are important. 


Vitamin B is found in 


practically all vegetables and fruits; it is widely distributed in nature; 
leaves, seeds and the juice of the fruits all contain it in liberal quanti- 


Tani 5.—Average Chemical Composition of Some of the Commoner Fruits and N uts* 


Total 
Water, | Protein,} Fat, anas Ash, Fuel 
hydrate 
Per Per Per (heltiding Per | Value per 
Cent Cent Cent ; Cent Pound 
Fiber), 
Per Cent 
Fruits 
APD ILES Mates se se ial outer 84.6 0.4 0.5 14.2 0.3 290 
Bananas yack o aa mace Tass Les 6 220 0.8 460 
Blackberries............. 86.3 LES LO 10.9 0.5 270 
Ghernesia once ees eer 80.9 1.0 0.8 16.7 0.6 365 
Granberties:...o.02.-54-5 88.9 0.4 0.6 9.9 0.2 215 
Grapes tetas sees 58.0 1.0 EA? 14.4 0.4 335 
Wemonsteekoc tse devel Sono 120 0.7 8.5 0.5 205 
Muskmelons............ 89.5 0.6 0.0 9.3 0.6 185 
Orangeshe cde toc ae eee 86.9 0.8 0.2 126 0.5 240 
Peaches ijt ccte sen a ese e Sots On7 0.1 9.4 0.4 190 
eansire reciente: «apace Sick: 84.4 0.6 0.5 14.1 0.4 295 
PTUNLESZ © ower sate wean ore 79.6 0.9 0.0 18.9 0.6 370 
Raspberries............. 84.1 Wey 1.0 12.6 0.6 310 
Strawberries..........-...| 90.4 1.0 0.6 7.4 0.6 180 
Wiatermelonss inion. 92.4 0.4 0.2 raid 0.3 140 
Fruits, dried 
Apples, dried............ 28.1 1.6 2.2 66.1 2.0 1,350 
IN TDEIGOUS. cc ele ie eae ene 29 A 4.7 P20 62.5 2.4 1,290 
DAVOS sure ptt eee, ae 15.4 Rel Sa5 78.4 nt) 1,615 
Ga ence Lbs oes a. TSKS 4.3 OzS 74.2 2.4 1,475 
Pees eyte ta este ke 22.3 et 0.0 73.3 225 1,400 
VOISITIS eS are ee Seer 14.6 2.6 30 76.0 3.4 1,605 
Nuts 

AN Ireato 30 CRM elcuc ahe caeoty tone 4.8 21.0 54.9 17.3 2.0 3,030 
Peres NUtS css tus oe cata 5.3 17.0 66.8 7.0 3.9 3,265 
IDUULOMMUES! eye se anthems 4.4 a 9 61.2 ono 2.9 3,165 
Chestnuts’. s.0...4.20. ee) 450 6.2 5.4 42.1 1.3 E125 
@oconUts ys osc ae eee 14.1 One 50.6 Q7.9 Lee 2,760 
Hickory puts)... ..hc0 meee Say 15.4 67.4 11.4 Oat 3,345 
GAINS ar 216 cts ecco reat 9.2 25.8 38 .6 Q4 A 2:0 2,560 
PECRUSHER aN. arn so ee 3.0 TO 7152 13.3 URS 3,455 
IVWaULTEIUS HR hs o'c.s chee eee 2.5 18.4 64.4 150 Ibe 8,300 


* This table is taken from U. S. Dept. Agric., Bull. 28. 
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ties. Vitamin C is present in abundance in the actively functioning 
parts of the plants, such as green leaves, as well as in tomatoes and the 
citrus fruits. 

The ash constituents of fruits and vegetables add greatly to their 
value. The green vegetables furnish a most important source of 
readily assimilable iron, calcium and phosphorus. They also contain a 
preponderance of other important base-forming elements, such as are 
needed to counteract the acid tendencies of meats and cereals. 


FATS 


The most important fatty foods are butter and cream; they present 
fats in the most palatable, easily assimilated form. They have been 
discussed with milk. 

Butter Substitutes.—A good substitute for butter must be free 
from all foreign taste and odor and must have a melting point identical 
with that of butter. 

Oleomargarine is the most widely used and acceptable of such sub- 
stitutes. It is a mixture of several fats blended and treated in such a 
manner as to give the consistency and appearance of the food which 
it imitates. Its basis is “‘oleo oil’? which is derived from beef fat after 
the unsuitable fats with lower melting points, such as stearin and 
palmitin, have been removed. ‘To this oleo oil, which contains only 
those fats with a suitable melting point is added a certain amount of 
neutral lard and occasionally other fats, such as those obtained from 
the cottonseed, coconut or peanut. This mixture is churned with 
milk or with true butter until a homogeneous mass is obtained. It is 
then cooled, salted and ‘‘worked”’ as butter. The consumption of 
oleomargarine in America is about one-fifth that of the butter. 

Other substitutes for butter are made from various vegetable oils. 
The fats with higher melting points are removed by cooling and press- 
ing, and as a residue there is obtained a mixture which approximates 
butter in consistency and melting point. The chief difficulty here is 
in securing a product which in taste and flavor resembles butter rather 
than the original mother substance. 

Lard is made by a refining process from the “‘leaf fat”’ of the pig 
and consists of about 99 per cent fat. It is used largely in cooking. 
Many substitutes for lard are in use, some of which are distinctly 
superior. 

Cottonseed oil comes first. By a process of chilling and pressing 
a residue of heavier fats is obtained which can with advantage be 
substituted for lard. This residue represents about one-fifth of the 
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whole oil. Other substitutes are made by mixing cottonseed oil 
directly with the heavier fats of “‘oleo oil.” 

Cottonseed oil is similar in appearance and flavor to olive oil. In 
preparation for human consumption it is refined in such a manner as to 
greatly improve its flavor and to make of it a thoroughly edible food. 

The oil of the olive is obtained from the ripe fruit. Its flavor and 
appearance depend on several factors: the kinds of olive used, its ripe- 
ness when gathered, and the process of manufacture. For the best oil, 
the olives should be gathered at the right stage of ripeness; at this time 
about 50 per cent of the fruit is oil, which, when the skin is broken, 
exudes spontaneously. This represents the highest grade and is called 
“virgin oil.”” The pulp which remains, when subjected to pressure, 
again yields a liberal quantity of oil which is classed as second grade. 
Still other grades are obtained by further treatment of the pulp. The 
oil is immediately filtered and is then allowed to stand for several 
months. 

Olive oil is very much desired, chiefly as a salad dressing. Beyond 
its agreeable flavor, however, it possesses little advantage over the 
other edible vegetable oils. There are numerous substitutes and imi- 
tations; many of these consist of cottonseed oil or mixtures of cotton- 
seed oil with the lower grades of olive oil. 

Peanut oil is coming into wider use. It is similar to olive oil but 
has a tenacious, characteristic flavor. 

Corn oil is used largely in the trades and arts and also in feeding 
cattle. It is coming into favor as a food for man. 

The Place of Fats and Oils in the Diet.—The full caloric value of the 
diet cannot easily be obtained without the inclusion of fat, for this food- 
stuff yields more than twice as many calories as the same quantity of 
carbohydrate or protein. Not only is this need for fat experienced in 
health, but it is felt also in certain diseases, such as diabetes, when it is 
necessary to meet the patient’s caloric needs and at the same time 
throw the least possible burden on his metabolism. The richness of 
certain fats, notably butter, cream and the fish oils, in vitamins, par- 
ticularly in vitamin A, adds greatly to their desirability. Pediatrists 
have suggested another reason for including fat in the diet. In 
children, the stools are not of proper consistency, and digestion does 
not proceed normally unless the food contains a certain amount of fat. 

Fatty foods are believed to be indigestible. It is true that an exces- 
sive amount of fat in the diet of susceptible people will cause intestinal 
disturbances. Much depends, however, on the nature of the fat. 
Those fats which melt at the temperature of the body are most easily 
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assimilated, while those with a high melting point (stearin) are poorly 
utilized. It is possible, however, to mix widely differing fats in such 
proportions as to obtain a product which has the proper melting point 
and therefore is readily assimilated. 

Completeness of utilization and ease of digestion, both of which are 
included in the terms digestibility, have entirely different meanings. 
The utilization of the edible fats is good. Ease of digestion varies 
with the digestive peculiarities of the individual and with the form 
in which the fat is eaten. Fatty foods leave the stomach slowly and 
in susceptible persons will cause a feeling of weight and heaviness. 
On the other hand, retardation of emptying time may lead to a desirable 
sense of comfort and satisfaction. This increase in the satiety value 
which fat gives to a meal is an important thing. Warning, however, 
should be given against the eating of improperly fried foods, since these 
are often so thoroughly impregnated with fat as to prevent ready access 
of the digestive fluids. 


FOOD ADJUNCTS: CONDIMENTS 


Table salt is a fine, white, crystalline substance containing about 99 
per cent of sodium chloride. To prevent caking through the absorp- 
tion of moisture, some other substance, such as starch, is often added. 
For the benefit of those whose food and water are lacking in iodine, a 
minute amount of potassium iodide” also is sometimes added. 

Salt gives zest to many foods which otherwise would be tasteless; 
in proper amounts it brings out the natural flavor of the food, but if 
eaten to excess it masks this flavor and eventually blunts the person’s 
finer sense of taste. The excessive consumption of salt, which is a 
frequent dietary fault, may be injurious. 

Sodium chloride is not merely a food adjunct; it is a necessity, for the 
natural foods supply an insufficient amount to meet the animal’s needs. 
I have seen a salt-free diet—one in which literally no salt is added to 
the food—lead to marked weakness. Wild animals will travel long dis- 
tances to reach a salt lick; and primitive races have gone to war for want 
of salt. 

For the average person, 2. Gm. daily of added salt is sufficient; this 
includes both that supplied in the kitchen and that taken at the table. 

Vinegar is a dilute solution of acetic acid and other substances. It 
is used to soften the fiber and to give a sour flavor to many foods which 
ordinarily have little taste. It was originally made from apple cider 
through alcoholic fermentation and the subsequent formation of acetic 
acid. Now it is made also from barley and other cereals, as well as by 


204 NUTRETION AND DIRT 


dilution of concentrated acetic acid solutions to which are added flavor- 
ing and coloring materials, Vinegar should contain not less than 4 
per cent of acetic acid, 

As a rule, spices contain some volatile oil which adds piquancy to 
the food. Allspice, anise, cinnamon, cloves, ginger, horse-radish, mus- 
tard, nutmeg, mace, paprica and pepper are commonly used, Taken 
sparingly, they are of value; their abuse is disastrous to the taste, 

Flavoring extracts are alcoholic solutions of the savory or fragrant 
principle of aromatic plants, The flavor which they give to the food 
often depends as much on the odor as on the actual taste. Vanilla 
and lemon extracts are widely used, Others are cinnamon, ginger, 
almond, peppermint, orange and wintergreen, 


BEVERAGES 


Coffee and Tea.—C fee is an infusion made from the roasted bean 
of Coffea aradica or Coffea liderica, Tt is taken chiefly for the stim- 
ulating effect of its alkaloid caffeine and also because of the pleasantly 
aromatic flavor which comes from its volatile oil, coffeol. The caffeine 
of coffee is in loose chemical combination with some other substance, 
probably as caffetannic acid. It has been noted that the stimulation 
derived from a cup of coffee is slower in reaching its maximum and lasts 
longer than that from the caffeine beverages served at soda fountains, 
In the former, caffeine is probably released slowly from its tannic acid 
combination, while in the latter, it is immediately available, 

The manner in which coffee is made determines largely its flavor 
and strength, whether by boiling, steeping, percolation or filtration. 
The making of good coffee is an art. 

Tea is an infusion of the leaves and leaf buds of the tea bush, Thea, 
The cheering and mildly invigorating effect of this drink, like that of 
coffee, comes from caffeine. The quantitative relation of this alkaloid 
to the tannin which is also present probably determines the quality of 
the tea; good tea should have neither too much caffeine nor too much 
tannin, 

There are many grades of tea on the market; the flowery pekoe and 
the orange pekoe are the best. ‘The color of the leaves, whether green 
or black, depends on the method of preparation, the latter having been 
subjected to a fermentative process which removes some of the tannin, ~ 
To get best results and avoid an excess of tannin in the making of tea 
only freshly boiled water should be used, and it should not remain in 
contact with the leaves for more than five minutes, 
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Effects of Tea and Coffee.—Since the physiologic influences of 
both coffee and tea come from the caffeine which each contains, the 
two can be discussed together. Caffeine raises slightly the blood 
pressure, slows and strengthens the heart, stimulates renal activity, 
and prevents fatigue and depression. The most noticeable effect of 
these beverages is a mild cerebral stimulation; they clear away the 
“cobwebs.” It is doubtful, however, if in the long run the mental 
labor ultimately accomplished can be increased by coffee or tea. 

The comfort and cheer obtained from a cup of coffee or tea cannot 
be attributed solely to its caffeine. The former drink contains certain 
aromatic oils which are pleasing to the taste and mildly stimulating to 
the stomach. Coffee, by retarding slightly the emptying of the 
stomach, also increases the satiety value of the meal. Taken hot these 
beverages stimulate gastro-intestinal motility, and when taken cold 
in hot weather are very refreshing. 

The tannin contained in these beverages, especially in tea, is 
believed to interfere with digestion. In properly made tea, however, 
the tannin is largely, if not entirely, in combination with caffeine and 
probably has no harmful effect. 

The excessive use of coffee or tea is harmful to a high degree. 
Stimulation and irritation lie very close together, and caffeine when 
taken in relatively large doses irritates instead of cheers. Some 
dispositions are ruined by caffeine. It produces insomnia; true, many 
people state that coffee or tea will permit them to relax and sleep; as a 
rule, however, this is followed later in the night by a period of insomnia. 
Too much coffee or tea will cause cardiac irritability and produce rapid 
heart action. Even such a small amount as one cup a day will, when 
the heart is already irritated, as in hyperthyroidism, accentuate the 
trouble. 

The whole civilized world (and much of the uncivilized) drinks 
coffee and tea. Much cheer and comfort is thereby obtained, but it 
cannot be said that through them man’s productivity, whether intel- 
lectual or physical, is increased. When these beverages are taken in 
moderation no appreciable harm is done; one cup of coffee or tea a 
day is possibly all right; more than this is distinctly harmful. The 
tendency today is to rely too much on coffee, tea and other caffeine 
containing drinks. , 

Cocoa and Chocolate—These beverages are made from the cocoa 
bean of Theobroma, the cocoa tree. After the bean has been roasted 
and freed from the germ and shell, the resulting “cocoa nibs”’ are 
ground and mashed into a solid mass. This forms the plain or bitter 
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chocolateof commerce. Mixed with sugar, flavoring extracts and other 
substances, it becomes sweet chocolate. If milk is used, it is milk 
chocolate. Cocoa is made by removing from chocolate a part of its 
fat. 

Chocolate and cocoa contain an alkaloid, theobromine, which is 
akin to caffeine but which does not exhibit its stimulating properties. 
Beverages made from chocolate and cocoa are aromatic and pleasant. 
The oil contained in them has food value, but the chief value lies in 
the milk and sugar which are added. The richness of chocolate 
sometimes interferes with digestion. Cocoa forms a pleasing vehicle 
for milk. 

Fruit juices are refreshing and, because of the sugar they contain, 
nourishing. Grape juice, orange juice and lemonade are of value in 
feeding the sick. By the judicious use of such beverages between 
regular feedings, a considerable amount of easily assimilated carbo- 
hydrate can be administered. 

Mineral Waters.—Unbounded faith in the life-giving properties 
of the mineral spring is a thing of the past. The time was when 
mineral waters were credited almost universally with therapeutic 
powers of marvelous extent. Waters which contained the most diverse 
minerals were believed to cure the same disease, and often a single 
kind of water was said to be efficacious in the widest variety of unrelated 
disorders. In many instances these claims were based on faith alone, 
in others on an erroneous conception of the disease in question. For 
example, the popularity of lithia water dates back to the time when 
uric acid was believed to be a factor in the production of nephritis, 
and because the lithium salt was said to be more soluble than other 
urates, waters containing this element were reeommended. Long after 
the fallacy in the original premise was evident, lithia water enjoyed 
great popularity in the treatment of nephritis. Today our attitude 
toward mineral waters is more critical. 

It has long been evident that the medicinal properties claimed for 
these waters could not possibly rest on their mineral content as shown 
by ordinary chemical analysis. And yet the continued popularity of 
many of these spas is such that they must be credited with curative 
influences of some kind. ‘Two factors must be reckoned with: (1) the 
psychic influences and general hygiene of the spa, and (2) certain 
physical properties of the waters. The first of these are well known. 
Change of climate, pleasant surroundings, good food, absence from 
work and worry, and rigid adherence to certain rules of hygiene 
laid down by the “Bad-Arzt,” as well as abiding faith in the 
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efficacy of the water—which faith permeates the entire atmosphere— 
all taken together account in large measure for the cures accomplished 
at the various watering places. 

Spring water as it comes from the earth may possess, however, 
certain physical properties which do not appear on chemical analysis. 
The radio-activity of some of these waters may have therapeutic value. 
And yet, measurement of the radio-activity of some of the more popular 
of the waters would not indicate that their reputed therapeutic efficacy 
bears any definite relationship to their content of radiant energy. 
This factor may be of some influence, but since the water loses 
its radiant energy within a relatively short time after release from the 
earth, such influence does not attach itself to bottled waters. 

Recently Baudisch and Welo,’? working in the laboratories of the 
Rockefeller Institute, have made observations which would indicate 
that the physical state in which the element exists in the water is per- 
haps of influence. They studied particularly the iron dissolved in the 
waters of certain springs and reached the conclusion that mineral salts 
enter into solution in the underground waters in a “labile configura- 
tion”’ perhaps, and that after aging this configuration is changed so 
that the salt loses its former physical characteristics. If this is true, 
it explains in a measure why certain waters appear to be of therapeutic 
value when taken at the spa but do not exhibit that value after aging. 
All of this would lead to the conclusion that bottled natural mineral 
waters possess no value not exhibited equally well by salts of similar 
nature dissolved in artificial waters. 

Mineral waters may be classified as follows:'% 

Alkaline waters; these contain sodium bicarbonate, often in combi- 
nation with sodium chloride and with sodium sulphate. They are of 
value in proportion to the alkali contained in them. Capon Springs, 
Virginia; Saratoga Springs, New York; Glenwood Springs, and Manitou 
Soda Springs, Colorado; belong in this group. Among the foreign 
alkaline waters are those of Calsbad, Marinebad and Fachigen. 

Bitter waters are those which contain magnesium sulphate and 
therefore have laxative qualities. Apenta water and the water of 
Tate Spring, Tennessee, belong in this group. 

Chalybeate or iron waters are those which contain iron in medicinal 
quantities. Springs of this type are numerous everywhere, among 
which may be mentioned Sharon Springs:and Saratoga Springs in this 
country and Turnbridge Wells in England. 

Calcareous waters are those which contain the alkaline earths, cal- 
cium and magnesium. The springs at Waukesha and Clifton Springs 
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in this country, at Bath, England, and Wildigen, Austria, are of this 
group. 

Sulphur waters are those which contain sulphides and occasionally 
chlorides. They are numerous but their great popularity, except for 
the hygienic and social features of the spa, have gradually waned. 
Santa Barbara Springs, California, Hot Sulphur Springs, and Glen- 
wood Springs, Colorado, and Blount Springs, Alabama, belong in this 
group. Many of the more popular European spas are of this type, 
among them Aix-les-Bains, Aix-la-Chapelle and Baden. 

Arsenical waters are those which contain arsenites or arsenates. 
The Crocket Arsenic Lithia Springs in Virginia and the Harbin Hot 
Sulphur Springs of California are of this type. 


ALCOHOLIC BEVERAGES 


Alcohol is oxidized in the body and in small quantities may be used 
in metabolism to replace isodynamic quantities of carbohydrate or fat. 
Atwater and Benedict" observed that a man at rest taking an ordinary 
diet of 2,500 calories or at work taking 3,500 calories burned 98 per 
cent of the 72 Gm. of alcohol (500 calories) given him. Notwith- 
standing its ready availability as a source of energy, it can never be 
depended on, however, as the principal form of nourishment. Lusk 
states that those who are accustomed to its use will oxidize a reason- 
able intake in seven and one-half hours, while those unaccustomed 
to its use require twice that time. 

Alcoholic beverages as a rule are taken for two purposes: for their 
flavor, and for the sense of well-being which they give. Since the sale 
of wines, beers and other alcoholic beverages with agreeable taste has 
been prohibited in this country, we need not consider the quality of 
flavor. The only question of interest here is the use of alcohol as a 
food and as a food adjuvant. There are times in the treatment of 
disease when alcoholic beverages are unquestionably of help. In the 
feeding of elderly people and of those with debilitating disease it is of 
definite value. Such beverages taken with the meal often improve 
appetite and digestion. I have known nervous dyspepsia to be defi- 
nitely cured and the patient’s enjoyment of life enormously enhanced 
by two small drinks of whiskey daily. Alcohol will sometimes remove 
the inhibiting influences of worry, anxiety and exhaustion, and thus* 
permit the person to relax and to secure rest, which otherwise perhaps 
would not be obtainable. Rest, both mental and physical, isa therapeu- 
tic factor of far-reaching importance. It has been argued that opium 
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will do the same thing, but this is not true, for in their beneficial 
influences and their ill effects the two are in no wise comparable. 

On the other hand, the enormous amount of poverty, misery, and 
unhappiness which comes to the race from the unrestricted consump- 
tion of alcohol greatly outweighs the benefits which its judicious use may 
bring to a few persons; therefore we are compelled to admit that prohibi- 
tion if enforceable is a good thing. But this should not obscure the 
fact that alcoholic beverages properly used at the proper time may be of 
benefit. The alcoholic content and food value of the various beverages 
are given in the table of food values at the end of this book. 
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CHAPTER VIII 
THE NORMAL DIET—RESUME 


The assumption is often expressed that the normal person, when 
free to choose, will select the food best suited to his needs. Within 
limits, this is true. If the supply is adequate, he can usually be 
trusted to eat enough to meet his requirements for energy; but whether 
the food will be of the right kind and whether it will supply in sufficient 
amounts all minerals, vitamins and other necessary substances, is 
another question. Fortunately, custom determines the arrangement 
of the meals and decrees the kinds of food to be eaten; and the expe- 
rience of the race fixes the custom. This often prevents the individual, 
unless his dietary peculiarities are pronounced, from wandering very 
far from nutritive safety. On the other hand, in our complex civiliza- 
tion so many fortuitous circumstances influence the choice of food, 
and so often in its preparation the food itself is robbed of important 
nutritive substances, that chance and the dictates of appetite and taste 
are not always to be trusted. Observation indicates that nutritional 
failure—not absolute, but relative—resulting in many vague, ill defined 
states of ill health, is of frequent occurrence. 

People as a rule need instruction in nutrition. They should be told 
of the dangers of nutritional failure and of how to avoid them. This 
should include information as to fuel values, as to the fundamental food 
factors, and as to the kinds of food which are best suited to man’s needs. 
Such instruction is being carried on today in the public schools, in 
current periodicals and in books. Unfortunately, some of the advice 
which finds its way into the newspapers and magazines, usually as adver- 
tising matter, is misleading and can be classed as “bunk.’’ On the 
whole, however, people are becoming more and more enlightened and 
are giving constantly more thought to the subject of nutrition. 

There are certain members of society whose duty it is thoroughly to 
familiarize themselves with the science of nutrition, and to make 
appropriate use of this knowledge. These may be classed roughly into 
five groups: (1) physicians who must advise the sick and the near sick; 
(2) teachers who must instruct the young; (3) nutrition workers, the 
majority of whom work with school children and their parents; 
(4) social service workers, who must offer advice to mothers and 
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expectant mothers and who must concern themselves with economic 
considerations as related to the food of the family; (5) officials whose 
duty it is to feed large numbers of persons, as in boarding schools, 
hospitals, hotels, prisons, armies, etc. 

For the proper selection of food, we should be governed, consciously 
or unconsciously, by four fundamental dietary considerations: (a) 
fuel requirement, (b) protein intake, (c) mineral metabolism, and (d) 
the need for vitamins. None of these factors can safely be neglected; 
they were discussed at length in earlier chapters. In addition, atten- 
tion should be given to certain other less important factors, such as 
satiety values, roughage, ease of digestion, the economic status of the 
individual and the cost of food. 

The fuel requirement has already received thorough discussion in 
Chapter III where tables indicating the caloric needs under varying 
conditions are given. For more detailed information in this regard 
the reader is referred to that chapter. Under ordinary circumstances, 
it is not necessary that a person’s requirement be estimated to a nicety; 
it suffices merely to form a rough estimate based on the tables above 
mentioned, particularly those on page 66. Asa rule, it is appropriate 
to assume that an American man (or woman) who leads a quiet life 
at home with little exercise requires about 2,500 calories; that if he is 
engaged in a sedentary occupation, 3,000 calories are required; that 
if he engages in a moderate amount of exercise or is a laborer doing 
light work, he can get along on 3,500 calories; and that if he does hard 
work, 4,000 calories or even more are necessary. Such rough estimates 
are easy to remember and, while liberal, are sufficiently accurate for 
most purposes. 

Regarding the need for protein, many physiologists and students of 
nutrition hold that the proponents of economy in nutrition, led by 
Chittenden, are right, and that for the average man a daily intake of 
50 to 60 Gm. of protein is proper. Sherman adds to this and esti- 
mates that man can get along satisfactorily on 75 Gm. daily. Animal 
experiments and other considerations, however, would suggest that 
even this latter estimate hardly allows a sufficient margin of safety, 
and that in order to insure continued vigor and normal longevity the 
diet should provide daily approximately 100 Gm. of good protein. 

Those who do hard work are accustomed to consume proportionately 
more protein, this in spite of the fact that metabolic studies have 
shown that muscle work is done at the expense of carbohydrate and 
not of protein and that work does not increase protein wear and 
tear. It is fair to say, however, that recent experiments would indicate 
that nitrogen metabolism, after all, is increased to a small degree by 
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hard work, and that it is proper to permit the laborer a certain 
additional amount of protein. 

Intimately connected with this problem of the amount of protein 
is the almost equally important question of its source. Biologic 
values have been discussed elsewhere; the necessity for providing 
protein or protein mixtures which will supply all of the necessary 
amino-acids in sufficient amounts has also been emphasized. These 
are found chiefly in milk, meat and eggs. The proteins of legumes and 
other vegetables, though of comparatively low biologic value, are 
utilizable and are of greatest value when supplemented by proteins of a 
higher order. For economy in nutrition and to insure an adequate 
supply of amino-acids, the diet should provide milk, eggs and, as a 
rule, a certain amount of meat. 

In general, then, 1.5 Gm. of protein per kilogram of body weight 
may be regarded as appropriate for the average adult. The child, 
however, requires more, say 2 Gm. per kilogram; for he constantly adds 
protein to his body structure. These figures are based on the assump- 
tion that the food contains proteins of good biologic value. 

After the total fuel requirement has been determined and the 
protein quota fixed, thought should be given to the distribution of the 
remaining calories between carbohydrate and fat. A liberal carbo- 
hydrate intake is essential to the proper utilization of both protein and 
fat. Nitrogen balance can be maintained at an economical figure only 
when at least half the energy value of the diet is in the form of carbo- 
hydrate. Fat, as has been aptly said, burns in the fire of carbohydrate; 
if there is insufficient carbohydrate, the fat is not properly utilized. 
Therefore, the bulk of the diet, as regards both energy value and 
physical qualities, should be in the form of carbohydrate. 

Voit’s estimate of man’s nutritive needs, which calls for about 3,000 
calories, is: protein, 118 Gm., carbohydrate, 500 Gm., fat, 56 Gm. 
Other physiologists have suggested similar amounts. It should be 
emphasized that these figures are mere guides, and that they may 
safely be varied within wide limits. 

It was learned from Sherman’s studies of American dietaries and 
from other sources, that the average diet cannot be trtsted to provide 
always a sufficient amount of mineral salts. The elements most often 
lacking are calcium, iron and phosphorus, chiefly the first named. 
Man’s daily requirement for these is roughly as follows: calcium, 0.7 
Gm., phosphorus, 1.5 Gm., iron, 0.015 Gm. A child requires less of 
each of these elements in total amount but materially more per 


kilogram of body weight. 
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Milk is the best source of the inorganic elements, particularly of 
calcium. ‘True, it is poor in iron, but an abundance of this element 
can be secured from lean meats, eggs and vegetables. Because of 
this richness in mineral elements, milk in liberal quantities is advisable 
for the nursing mother; for the growing child it is essential. 

The average American dietary is often lacking in vitamins. This 
is true particularly of the food provided in large institutions. It is 
a relatively simple matter to secure an abundance of vitamins, provided 
milk, fruits, tomatoes and the leafy portion of green vegetables are 
taken in liberal amounts. Unfortunately, many people dislike milk 
and find it difficult to secure fruits and green vegetables. Since chronic 
vitamin deficiency—not in the form of well defined clinical disease but 
rather as vague indefinite ill health—is frequent, effort should be made 
to avoid such deficiency by including in the diet fruits, a liberal quan- 
tity of the leafy portion of green vegetables, such as lettuce, spinach, 
cauliflower and cabbage, and whenever possible, a certain amount of 
milk. Of the family budget, Sherman says:' “It therefore seems 
advisable to spend at least as much for fruit and vegetables as for 
meat and fish; also to spend at least as much for milk as for meat (or 
for milk and cheese as for meat and fish).”’ 

The need for roughage will usually be met when the person eats 
the green vegetables above advised. If this is insufficient, bran 
can be added. 

The food should be palatable, else it will not be eaten. It should 
always be satisfying, and to this end attention should be given to its 
satiety value. Meats have the greatest satiety value of all foods— 
they “stick to the ribs” longest’; soups, because of the meat extractives 
contained in them, also enhance greatly the satiety value of a meal. 
Fats, especially butter spread on bread, do the same. A simple 
dessert or other sweet taken after a meal increases the satisfying quality 
of the entire repast. Thus is seen the rationale of the type of meal 
which civilized man has instinctively chosen: a soup at the beginning, 
meat as the “piéce de résistance,” and at the end a sweet. 

Man’s dietary needs may be summarized as follows:? In order to 
enjoy robust health and to avoid the results of nutritional failure, he 
should each day drink one quart of milk and eat two salads and two 
liberal helpings of the leafy portion of green vegetables; he should eat 
one small helping of any meat and perhaps two eggs; to this he may add 
anything else within reason which his appetite demands, including a 
liberal supply of bread, butter, fruits and the various vegetables. If 
he will do this, the state of his nutrition will not suffer. 
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Following this discussion of dietary standards and of numerically 
expressed food values, it is necessary to say a word of warning against 
slavish adherence to iron clad rules. Numerical standards should be 
governed by circumstances and must change accordingly; for instance, 
the amount of iron necessary for equilibrium varies with the calcium 
intake; calcium and phosphorus in their metabolism are to a certain 
extent mutually interdependent, and vitamin requirement often 
depends on the nutritive state of the individual. Principles alone are 
of paramount importance. Figures are mere guides, and a thorough 
understanding of the principles of nutrition, together with good judg- 
ment, should govern the use of dietary standards. 


THE CHILD OF SCHOOL AGE 


The dietary needs of the child of school age demand special con- 
sideration for the following reasons: His great activity requires a dis- 
proportionately large caloric intake; his rapid growth calls for an 
abundance of good protein and of mineral salts; his need for vitamins is 
even more imperative than that of the adult; in the interest of good 
digestion, he should have simple, clean, easily digested, well prepared 
food; and the early acquisition of good dietary habits, particularly in 
the choice of food, is of lasting importance. 

The Total Quantity of Food.—The quantity required by the child is 
determined by several factors: basal metabolism, growth, activity, 
stimulus received from food, and losses in the excreta. 

The basal metabolism of infancy and childhood has been exhaus- 
tively studied by Benedict and Talbot; their formula for estimating 
the basal rate of children has been given in Chapter III. For the 
convenience of the clinician, these authors have prepared also the 
following table which gives the basal metabolism of boys and girls 
according to weight.’ It should be emphasized, however, that these 
figures express merely the average and that even among normal 
children wide variations are encountered. 

The ratio of growth, as evidenced by gain in stature and weight, 
increases gradually from the tenth year. This increase is such that 
in the girl’s thirteenth year and the boy’s sixteenth year the ratio 
of gain is double that seen in the early years of school life. 

The amount of food which must be added in order to take care of 
the child’s great activity is difficult accurately to determine. All 
writers agree that it is great. Benedict and Talbot‘ express the opinion 
that this increase in caloric output above the basal for children in the 
school room is 75 per cent for boys and 50 per cent for girls. Lusk® 


218 NUTRITION AND DIET 


Tas_E 1.—Basal Heat Production of Boys and Girls per Twenty-four Hours Predicted from 
Body Weight* 


Body- Predicted Body- Predicted Body- Predicted Body- Predicted 
weight Heat, weight Heat, weight Heat, weight Heat, 
(Without (Without ores: pare 
- loth- oth- ; 
ae Boys | Girls pak Boys | Girls ing), | Boys | Girls ing), Boys | Girls 
ilos cals. | cals. kilos. cals. | cals. kilos. cols. | cals. kilos. cals. | cals. 
ee ae aio 11.5 607 | 595 20.5 873 818, 29.5 1,103, 1,032 
3.0 150 | 150 12.0 625 | 610 | PE 885 830 30.0 1,115 1,045 
3.5 180 | 185 12.5 643 | 625 21.5 898] 842 30.5 1,127; 1,058 
4.0 210 | 220 13.0 660 | 640 22.0 910} 855)] 31.0 1,140, 1,070 
4.5 240 | 253 13.5 678 | 652 22..5 925) 867| 31.6 1,150, 1,080 
5.0 270 | 285 | 14.0 695 | 665 23.0 940) 880, 32.0 1,160, 1,090 
5.5 300 | 318 14.5 710 | 678 23.5 953) 890 32.5 1,170 
6.0 330 | 350 15.0 725 | 690 24.0 965) 900, 33.0 1,180 
6.5 360 | 377 15.5 740 | 700 24.5 978 915, 33.5 1,190 
7.0 390 | 405 16.0 755 | 710 25.0 990) 930, 34.0 1,200 
7.65 418 | 432 16.5 768 | 722 25.5 1,005) 940, 34.5 1,210 
8.0 445 | 460 17.0 780 | 735 26.0 1,020 950) 35.0 1,220 
8.5 470 | 480 17.5 793 | 747 26.5 1,083) 362) 35.5 1,230 
9.0 495 | 500 18.0 805 | 760 27.0 1,045 975) 36.0 1,240 
9.5 520 | 520 18.5 818 | 770 27.5 1,058 987; 36.5 1,248 
10.0 545 | 540 19.0 830 | 780 28.0 1,070, 5008) 37.0 1,255 
10.5 568 | 560 19.5 845 | 793 28.5 1,080 1,010, 37.5 1,265, 
THO 590 | 580 20.0 860 | 805 29.0 1,090 1,020, 38.0 | 1,275, 


* This table is taken from Benedict, F. G., and Talbot, F. B.: Metabolism and Growth from 
Birth to Puberty. 


Calories Total daily calories for boys 
5000 
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Years 123456789 1011 12 14 15 16 17 18 19 


Cuart 1.—The distance between the base and the upper line shows the allow- 
ance for total daily calories according to age, from birth to adult life. The spaces*~ 
between the various lines, from the base line upward, indicate the allowance for the 
different factors which make up the total, namely, for basal requirement, growth, 
activity and loss in excreta. (Charts 1 and 2 are taken from Holt, L. E., and Fales, 
H. L.: Am. J. Dis. Child. 22: 371, 1921.) 
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estimates that the active child requires about double the food of the 
very quiet child. This estimate is perhaps low for the most active 
type, say the boy of 12 years, for at this age he often requires more 
food than his father. For instance, Gephart® observed, at St Paul’s 
School that many boys of 14 years of age take over 5,000 calories daily; 
this probably represents the peak of activity and the maximum need 
for food. Holt and Fales’ have reviewed the literature and have 
made certain observations of their own. It is interesting that their 
observations on the amount of food actually consumed by 100 healthy 
boys and girls coincides closely with the predicted requirements of 
these same children. Charts 1 and 2 express their estimate of the total 
caloric output (and therefore the daily need) divided into its several 
components. 


Calories Total daily calories for girls 


4000 
dae Hs 
Ht ee 


poe 
aa 
Nears 123 4 5-6-2869 10°1l 12.13 14415 16-17 18 19 20 


Cuart 2.—The curved lines and spaces have the same significance as in Chart 1. 
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Tables 2 and 3, compiled by the same authors, give the estimated 
caloric output referred to body weight; and table 3 similar data referred 
to age. 

From these tables, we can assume roughly that on entering school 
at the age of 6 years, the boy needs 1,600 calories and the girl 1, 500; and 
that at 10 years, the former requires 2,300 calories and the latter 2,200. 
During the next few years, the girl’s needs slightly exceed those of the 
boy; at 12 years, their requirements are 2,700 and 2,800 calories, 
respectively. At 15 years, the boy’s needs are again greater, being 
3,800 calories as against the girl’s 3,200. 

Composition of the Diet.—The protein problem was discussed at 
length in an earlier chapter, and the conclusion was reached that in 
order to preserve health and vigor and to experience normal longevity 
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Weight, 
Kilo- 
grams 


36 
39 
42 
45 
48 
51 
54 
57 
60 
68 
(Adult) 
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Taste 2.—Suggested Calories per Kilogram for Boys* 


Calories per Kilogram 


Per Cent of Calories for 


Basal | Growth | Activity | Excreta | Total | Basal | Growth | Activity | Excreta 
46 56 8 10 120 38 47 if 8 
50 52 8 10 120 42 43 7 8 
54 46 8 10 118 46 39 7 8 
56 38 10 10 114 49 33 9 9 
57 32 if 10 110 52 29 10 9 
56 28 12 10 106 53 26 11 10 
55 25 12 10 102 54 24 12 10 
54 22 13 10 99 55 22 13 10 
53 19 14 10 96 55 20 15 10 
52 16 16 9 93 56 17 V6 10 
51 14 17 9 91 56 16 18 10 
50 13 LT 9 89 56 15 19 10 
49 12 17 9 87 56 14 20 10 
48 10 18 9 85 56 12 22 10 
47 9 19 8 83 56 11 23 10 
46 8 20 8 82 56 10 24 10 
45 a 21 8 81 56 9 25 10 
44 7 23 8 80 55 9 26 10 
42 if 23 8 80 53 9 28 10 
41 8 23 8 80 51 10 29 10 
39 8 25 8 80 49 8 31 10 
38 7 27 8 80 47 9 34 10 
36 WW 29 8 80 45 9 36 10 
35 iG 30 8 80 44 9 37 10 
33 8 31 8 80 41 10 39 10 
32 9 31 8 80 40 11 39 10 
31 10 31 8 80 39 12 39 10 
30 11 31 8 80 38 13 39 10 
30 11 31 8 80 38 13 39 10 
29 11 31 8 79 38 13 39 10 
29 8 31 8 76 38 11 41 10 
28 5 30 7 70 40 7 43 1% 
27 2 27 a 62 43 3 44 10 
25 0 18 5 48 52 0 38 10 


Total 


Calories 


Daily 


360 

480 

590 

685 

770 

850 

920 

990 
1,060 
1,120 
1,180 
1,240 
1,300 
1,360 
1,410 
1,470 
1,540 
1,600 
1,760 
1,920 
2,080 
2,240 
2,400 
2,640 
2,880 
3,120 
3,360 
3,600 
3,840 
4,030 
4,100 
3,990 
3,720 
3,265 


* This table is taken from Holt, L. E., and Fales, H. L.: The Food Requirements of Children— 
Total Caloric Requirements, Am, J, Dis. Child. 22: 371, 1921. 
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TaBLeE 3.—Suggested Calories per Kilogram for Girls (Holt and Fales) 


Weight, Calories per Kilogram Per Cent of Calories for Total 
Kilo- Calories 
grams | Basal | Growth | Activity | Excreta | Total | Basal | Growth | Activity] Exereta | Daily 

3 51 51 8 10 120 43 43 6 8 360 
4 53 49 8 10 120 45 41 6 8 480 

5 55 A5 8 10 118 47 38 7 8 590 

6 56 38 10 10 114 49 33 9 9 685 

rs 56 33 11 10 110 51 30 10 9 770 

8 lay! 27 12 10 106 54 25 11 10 850 

9 56 24 12 10 102 55 23 12 10 920 
10 55 21 13 10 99 56 21 13 10 990 
11 53 19 14 10 96 55 20 15 10 1,060 
12 51 17 16 9 93 55 18 17 10 1,120 
13 49 16 16 9 90 54 18 18 10 1,170 
14 47 14 is 9 87 54 16 20 10 1,220 
15 45 12 19 8 84 54 14 22 10 1,260 
16 44 11 19 8 82 54 13 23 10 1,310 
Zh 43 10 19 8 80 54 12 24 10 1,360 
18 42 9 19 8 78 54 12 24 10 1,400 
19 41 8 20 8 77 53 1d 26 10 1,460 
20 40 di 21 8 76 53 9 28 10 1,520 
22, 38 8 22 8 76 50 11 29 10 1,670 
24 37 8 23 8 76 49 11 30 10 1,820 
26 36 8 24 8 76 48 10 32 10 1,980 
28 36 8 25 8 77 47 10 33 10 2,155 
30 36 9 26 8 79 46 11 33 10 2,370 
33 35 10 27 8 80 44 12 34 10 2,640 
36 35 10 27 8 80 44 12 34 10 2,880 
39 35 10 27 8 80 44 12 34 10 3,120 
42 34 9 27 8 78 44 yt 35 10 3,275 
45 34 a 26 if 74 46 9 35 10 3,330 
48 33 5 22 < 67 49 8 33 10 3,215 
51 32 3 21 6 62 51 5 34 10 3,160 
54 31 0 18 5 54 57 0 33 10 2,915 
60 25 0 15 4 44 57 0 33 10 2,640 

(Adult) 


aa 
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TABLE 4.—Suggested Total Daily Calories (Holt and F ales) 


Boys Girls 
Age, | Average Weight Calories per Total Average Weight Calories per Total 
coos | Dally |G ae Daily 
Kilo- Silo- : ilo- ilo- Gnionies 
Sums Pound ine Pound Calories, pee Pound ae Pound 

1 9.5 22 100 45 950 9.3 21 101 45 940 

2 i ep Fen 27 93 42 1,135 11.8 26 94 43 1,110 

3 14.5 | 32. 88 40 1,275 14.1 31 87 40 1,230 

4 16.4 | 36 84 38 | 1,380 15.9 35 82 37 1,300 

5 18.2 40 82 37 1,490 18.2 40 78 36 1,410 

6 20.0 44 80 36 1,600 | 20.0 44 76 34 1,520 

7 21.8 48 80 36 1,745 | 21.8 48 76 34 1,660 

8 24.0 53 80 36 1,920 | 23.9 53 76 34 1,815 

Ole 26 145i) ass 80 36 2,110 | 26.2 58 76 34 1,990 
10 29.1 64 10) 36 2,330 | 28.5 63 Che 35 2,195 
11 31.4 69 80 36 2,010 | 31.5 69 80 36 2,520 
12 34.2 15 80 36 2,785 | 35.8 79 80 36 2,864 
13 38.0 84 80 36 3,040 | 40.6 89 79 36 3,210 
14 42.5 94 80 36 3,400 45.0 99 74 34 3,330 
15 48.2 106 80 36 3,855 48.3 106 67 30 3,235 
16 54.5 120 75 34 4,090 51.0 112 62 28 3,160 
17 57.5 127 69 31 3,945 52.6 116 58 26 3,060 
18 59.8 132 62 28 3,730 52.8 117 56 25 2,950 
Adult | 68.0 150 48 22 3,265 | 60.0 132 44 20 2,640 


a person must eat a liberal quantity of good protein. This applies 
with especial force to the child, for his food should provide not only 
for maintenance, but also for growth. 

With the lower animals, feeding experiments have shown that in 
order to maintain normal growth and development the young must 
receive a liberal amount of good protein, and that animals which have 
been reared on a minimal protein ration show prematurely the degen- 
erative changes of age. There is good reason for assuming that the 
results of these experiments can be applied to the human young as well. 

The protein of the child’s food should be of high biologic value; 
that is, it should supply abundantly all of the amino-acids which enter 
into the structure of his own body tissues. A protein which is lacking 
in an essential amino-acid, when taken as the sole protein food, will 
not support life. If such an amino-acid is insufficient in amount, it 
becomes the limiting factor which determines the value of the protein. 

The proteins of milk are of high biologic value. Those of meat and 
eggs also rank high in this respect, but obviously they are not so impor- 
tant to the child as those of milk. The proteins of the cereal grains, of 
legumes and of other vegetables are of relatively low biologic value and} 
should not be depended on as sole sources of protein. The last are 
readily utilized, however, when supplemented by others of higher qual- 
ity, especially those of milk; for this reason the addition of milk to a 
cereal enhances greatly its nutritive value. 
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Efforts have been made to distinguish between the protein require- 
ment for maintenance and that for growth, but without success. As 
yet, we must assume that the requirements of the two are identical, and 
that a protein is of the same value to the child whether it is used for 
replacement or for construction of new tissue. 

Holt and Fales, from their studies of the food eaten by 100 children 
of well-to-do families, obtained the figures given in Table 5. One of 
the interesting features of this table is the percentage of distribution 
of vegetable and animal protein. 

Table 6 contains a summary made by Gillett’ of the observations of 
several authors on a total of 146 children; and Table 7 summarizes the 


Taste 6.—Summary of Literature on Protein Intake per Kilogram (Gillett) * 


Number of Total Protein rote al 
Age, Years é Average Gm. 
Cases Gm. Daily a 

per Kilogram 
2 5 51 53 3.3 
i 2) Ad 67 2.6 
10-13 33 73 2.0 
14-17 18 94 2.2 


* This table is taken from Gillett, L. H., quoted by Holt, L. E., and Fales, H. L.: 
The Food Requirement of Children, Am. J. Dis. Child. 22: 371, 1921. 


TaBLE 7.—Average Protein Intake in Gephart’s Observations 


Average Age Total Peon Protein Intake 

Gin. Daily Average Gm. 

Yrs. Mos. per Kilogram 
Power school ase ose omarion 13 6 164 3.76 
Middletschooliiim. ccc. case neus 14 th 165 3.26 
Upper school....... Bena kclar cance 16 1 157 2.60 


studies of protein intake made by Gephart® on the boys at St. Paul’s 
School. The figures given by Gephart probably represent the maxi- 
mum of “luxus” protein. Considering, however, every phase of nutri- 
tive efficiency, who can say that it was more than these active, growing 
boys needed ? 

It is difficult to state succintly what constitutes a liberal supply of* 
protein for the child. Until 6 years of age, he should take about 3 
Gm. per kilogram of body weight of protein daily; after this the allow- 
ance should, for a time, be about 2.5 Gm. per kilogram; during the 
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years of most rapid growth, that is, from 12 to 15 for girls and from 
13 to 16 for boys, the protein intake per kilogram should be somewhat 
greater, say 3 Gm. oreven more. Two thirds of this allowance should 
be in the form of animal protein, in which milk should always find a 
prominent place. It is safe to say always that about 15 per cent of 
the child’s caloric intake should be in the form of protein. 

Carbohydrate has functions other than merely to supply energy. It 
is essential to the proper metabolism of fat; the correct carbohy- 
drate-fat ratio must be maintained in the diet if the production of fatty 
acids is to be avoided. It is the best protein sparer; for it has been 
shown that for nitrogen economy at least 50 per cent of the energy of 
the food must be in the form of carbohydrate. An additional advan- 
tage which carbohydrate possesses is that from a pecuniary standpoint, 
it is the most economical of foodstuffs. Mis 

The carbohydrate which the child takes should be largely in the 
form of milk, bread, cereals, potato and green vegetables. Only a 
small part should be eaten as sugar, syrups and sugary foods. It is 
interesting to learn that the studies of Holt and Fales showed that 
normal children take an average of 50 per cent of their carbohydrate 
food as sugar in some form, and that more than two thirds of these 
children take from 40 to 60 per cent in this form. This may be recon- 
ciled with the first statement in this paragraph by calling attention 
to the fact that this included not merely ‘sugary foods, such as candy, 
preserves and syrups, but also the lactose of milk, the sugar of fruits 
and that spread on cereals. In fact, a rather large amount of it was 
in the form of fruits. These children averaged 10 Gm. of total car- 
bohydrate per kilogram a day. 

The objection to the use of excessive amounts of carbohydrate is 
that it results in a restriction of the fat and protein quotas of the diet, 
and causes abnormal intestinal fermentation. Another result is an 
accumulation of superfluous body fat, such as is seen in babies who 
have been reared on condensed milk and other sweetened foods. 
Such children are said to exhibit feeble resistance to infection. 

Fat, too, has manifold functions. It is ordinarily assumed that the 
chief duty of this foodstuff is to bring the fuel value of the diet to the 
required figure, for without it it is necessary to take an amount of 
carbohydrate which is too bulky for comfort and good digestion. But 
Holt® and other writers ascribe to fat additional functions: it is an 
important carrier of the fat soluble vitamin A, which is essential to 
growth; and its presence in the intestinal tract (and the soap resulting 
therefrom) is necessary to good digestion and absorption. This 
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author quotes the work done on calcium metabolism in the Baby’s 
Hospital Laboratory to show that absorption takes place best when 
there is a liberal amount of fat in the diet. It would appear, too, 
that the soaps which come from these fats have an important function 
in preserving the normal consistency of the bowel content; lack of fat, 
with an overwhelming preponderance of carbohydrate, leads to fer- 
mentation, acid bowel content, and perhaps to increased susceptibility 
to infection. Evidently, fat has important functions in the diet of the 
child and should not be looked on solely as a source of energy. 

In the studies made by Holt and Fales’’ on the food actually con- 
sumed by 100 normal children, it was found that more than three- 
fourths of these children took daily between 2 and 4 Gm. of fat per 
kilogram of body weight—approximately 3 Gm. per kilogram. The 
school-boys studied by Gephart consumed about 4 Gm. per kilogram. 
Thus it would appear that the child of school age should take not less 
than 2 Gm. of fat per kilogram of body weight, and that the extremely 
active boy or girl of 14 or 15 years should take more, as much perhaps 
as 4 Gm. per kilogram. 

The relative proportions of the three chief foodstuffs in the child’s 
diet, according to fuel value (calories, not grams) should be approxi- 
mately as follows: protein, 15 per cent; carbohydrate, 50 per cent, and 
fat, 35 per cent. : 

The mtamins and mineral salts should not be left to chance; for 
children frequently exhibit developmental defects due to a diet 
deficient in respect to these factors. These defects include not only 
such well defined nutritional disorders as scurvy and rickets, but also 
a host of other ill defined, borderline states of malnutrition. 

An excellent supply of vitamin A and a certain amount of the 
other vitamins may be obtained from milk. The heating of milk, as 
in pasteurization often destroys a part of the vitamin C, but this loss 
is easily made good. Vitamin B is widely distributed in nature, and 
unless the diet is very one-sided, this factor is not likely to be missing 
Vitamin C is often lacking, especially in the dietaries of asylums and 
other institutions, but orange juice and tomatoes (even canned 
tomatoes) will supply it in abundance. If the child drinks liberally. 
of milk and eats oranges, tomatoes and green vegetables, his supply of 
vitamins will be adequate. 

Calcium and phosphorus, particularly the former, are often lacking. S 
The growing child requires approximately 1 Gm. of calcium daily; 
this element is contained in abundance in milk. Other necessary . 
mineral elements (except iodine in the goiter districts), especially 


THE NORMAL DIET Q27 


iron, which is lacking.in milk, can be secured in adequate amounts 
from eggs and the leafy portion of green vegetables. Therefore, if 
the child’s diet contains an abundance of milk and green vegetables, 
he will be assured an adequate supply of mineral elements. 

The Arrangement of the Diet——The most important food for the 
child is milk; it should form the basis of his diet. This warrants 
repeated emphasis. Too often children are allowed to become 
indifferent to milk or to develop an actual distaste for it and to cease 
drinking it. This means well nigh irreparable loss to the child. The 
experience of students of nutrition has shown that each child needs a 
quart of milk daily; the accuracy of this estimate was definitely proved 
by certain recently reported experiments of Sherman.!! This may 
be taken in part as cocoa, or it may be made into custards and similar 
dishes; but, in order to secure the requisite quantity, at least some of 
it must be taken directly as milk. When fresh milk cannot be 
obtained, the dried article is entirely suitable, provided it is 
supplemented by orange juice. A quart of milk a day should 
invariably be insisted on for each child. 

Cereals are excellent, especially if taken with milk. Oatmeal, 
rolled oats, wheatena, farina and cream of wheat are good. Those 
cereals which must be cooked thoroughly and long (fireless cooker) are 
as a rule preferable to the more expensive flaked and puffed grains. 
Cereals which retain a large part of the whole grain, such as whole wheat 
or oatmeal, are to be preferred because of their greater vitamin and 
mineral content. Hot breads as a rule are bad, because they are often 
“soggy,” but well made bread which is light and porous is almost as 
digestible hot as cold. 

Eggs are valuable food for the child. They supply proteins of high 
biologic value, easily digested fats, iron, and fat-soluble vitamines, 
especially the antirachitic factor. They should be simply prepared; 
soft boiled, poached, or shirred, rather than fried. One egg a day is 
desirable. 

Meats should be permitted at first in restricted amounts. As the 
child grows older, he may take more, but he should never be allowed 
to obtain all of his protein from meat to the exclusion of milk. Meats 
which are simply prepared are to be preferred to the more complex 
croquettes and meat salads. Stews and sandwiches made from finely 
ground meats are suitable for children if they are not too highly sea- 
soned. Pork, because of its high fat content should be eaten sparingly, 


especially by younger children. 
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The eating of green vegetables should be insisted on. The leafy 
vegetables, such as spinach, lettuce and cauliflower, are to be pre- 
ferred. Peas, beans, onions, squash and asparagus are also of value; 
tomatoes are of especial value. Cabbage and radishes are perhaps to 
be avoided. The cooking of vegetables for children should be especially 
thorough. They should be given the water in which the vegetables 
are cooked as this contains valuable mineral salts and vitamins. 

Fruit, either raw or cooked, should be eaten each day, but raw 
fruits should be full ripe. Oranges are always desirable. Ripe 
bananas which have begun to turn brown are valuable. They may be 
given even to very young children. Cooked fruits, preferably stewed, 
are excellent; this applies to dried: as well as to fresh fruits. Baked or 
stewed apples and stewed prunes are especially good. 

Simple desserts, preserved fruits and candy are good foods; they 
are not harmful if taken in moderation and at the right time. They 
should be eaten always at the end of the meal, for sweet things taken 
between meals destroy the appetite and often interfere with digestion. 
Pies and other pastries are as a rule indigestible because they are 
greasy and heavy. If well made and crisp, they need not be denied 
the child provided they are eaten in moderation. 

The child should get his fat largely in the form of butter, cream and 
egg yolk. This may be supplemented by gravy taken with bread, 
rice or potatoes. 

Simple foods are best; complex, highly seasoned dishes should be 
avoided. Articles which unduly stimulate the appetite are both 
unnecessary and harmful; they tend to destroy the natural tastes. 
The child should not be permitted to indulge in piquant sauces and 
seasonings. Salt taken in small amounts often enhances the flavor of 
food, but in excess destroys it; the desire for large amounts of salt is 
artificial and should be discouraged. Soups are not particularly good 
for children, because they tend to appease the appetite and thereby 
prevent the child from eating other needed foods. Soups should be 
given only once daily, and then only small amounts of cream soups. 
The drinking of water at meals has no disadvantage except that it may 
prevent the child’s taking his full quota of milk. Sometimes it is of 
advantage to withhold water at meal times in order to induce him to 
take more milk. 

Variety in diet should be insisted on. The child should be taught to 
eat of everything wholesome which comes to the table; it is a mistake, 
which later in life becomes a real handicap, to permit a child to develop 
peculiarities of taste. 
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Regularity of meals and lack of haste are important. The child 
should learn to eat with reasonable slowness and should never be per- 
mitted to hurry through his meals. Pleasant conversation and good 
humor at the table is as important for him as for the adult. 

To Summarize.—The child of school age should have at least a 
quart of milk a day; a part of this may be in the form of clabber, curds 
with cream, custards and other dishes made with mik. Cereals with 
cream or milk, rice, potatoes and well cooked bread should all find a 
prominent place in his diet. He should have one egg daily, two if 
needed; and as he grows older, one helping of meat. He should have 
a liberal amount of fat, chiefly as butter and cream, and to some extent 
as bacon fat or gravy. He must have some fruit each day, raw or 
cooked, and two or more green vegetables, such as spinach, lettuce or 
cauliflower. 

Regarding the total amount of food advisable, it is appropriate to 
quote here the conclusion drawn by Benedict and Talbot! from their 
studies of private-school children: 


But it is probable that even these children, with superior surroundings and pre- 
sumably better medical examination, care, and dietetic supply, may advantageously be 
supplied with larger amounts of food than they at present take. One could infer, 
therefore, from these observations, that, aside from the possibilities of digestive derange- 
ments, it would be impossible to supply the growing child with an excessive amount of 
food. Every effort may legitimately be expended to secure a maximum skeletal growth 
and the development of children above so-called average weight. We believe that our 
investigation shows clearly that the average weight for children is distinctly below the 
ideal or physiologically desirable weight. 


School Lunches.—Increasing importance is being accorded the 
lunch which the child eats at school. A few pupils still bring lunch, 
but in most instances, particularly in the cities, it is prepared at the 
school. 

The basket lunch should be prepared with some thought as to the 
foods which best lend themselves to this purpose, else it may not be 
palatable. It should be carried in a pail or basket than can be easily 
cleaned, and the several articles should be separately wrapped in 
napkins. Foods which spoil easily should be avoided in warm weather. 
The thermos bottle makes it possible to carry to school the very desir- 
able pint of milk. The following bills-of-fare for the basket lunch 
have been suggested by Miss Hunt: 
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Sandwiches with sliced tender meat for filling; baked apple; cookies, or a few lumps 


of sugar. 
Slices of meat loaf or bean loaf; sandwiches; stewed fruit; small frosted cake. 


Crisp rolls, hollowed out and filled with chopped meat or fish, moistened and sea- 
soned, or mixed with salad dressing; orange, apple, a mixture of sliced fruits, or berries; 
cake. 

Lettuce or celery sandwiches; cup custard; jelly sandwiches. 

Cottage-cheese sandwiches, or a pot of cream cheese with bread-and-butter sand- 
wiches; peanut sandwiches; fruit; cake. 

Hard-boiled eggs; baking-powder biscuits; celery or radishes; brown-sugar or maple- 
sugar sandwiches. 

Bottle of milk; thin corn bread and butter; dates; apple. 

Raisin or nut breat with butter; cheese; orange; maple sugar. 

Baked bean and lettuce sandwiches; apple sauce; sweet chocolate. 


Lunches prepared at the school are rapidly gaining in popularity. 
In a few instances they are prepared by the pupils themselves under 
competent supervision, but this is practicable only in small schools. 
In city schools, the lunches are as a rule provided by specially trained 
nutrition workers. In the Birmingham Public Schools, this work is 
under the general direction of the Parent-Teacher Association, but a 
dietitian, appointed for this purpose by the Superintendent of Schools, 
has immediate supervision. Each school has a properly equipped 
kitchen and lunch room. 

The object is to serve for a few cents inviting, nutritious articles of 
diet. In winter a hot soup and a hot drink, such as cocoa, are always 
on the bill of fare. At all times emphasis is laid on the wholesomeness 
and great nutritional value of milk. An individual pint bottle of milk, 
to be taken through a straw, with a graham cracker is served for five 
cents. This has become popular, and the influence of example and 


mass psychology is such that hundreds of children who scorn milk at — 


home, will with evident relish drink it through a straw at school. 
Candies, particularly milk chocolate, are sold in the school lunch 
room, but the pupil is not permitted to take this as his only lunch; in 
many schools he cannot buy candy or chocolates until he has purchased 
other food. 
The menus given below are served in the Birmingham Public 
Schools. They were prepared by Miss Bertha Clement. 
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Specumen School Lunches Sold in Birmingham Public Schools 


One-half sandwich Creamed chicken 
Banana or orange 5 ets. English peas 
Wafer Slaw 10 cts. 
Creamed potatoes Bread or roll 
Hot buttered bun ae Wafer 
Butter beans Baked beans 
Buttered bun euets. Slaw 5 cts. 
Tomatoes and spaghetti Buttered roll 
Buttered bun oarte: Baked salmon 
Creamed chicken and toast ae Carrot and cabbage salad 
Hot buttered roll and cake ae Creamed potatoes 10 cts. 
String beans Brown bread or roll 
Creamed potatoes Roast beef 
Hot corn bread 10 cts. Gravy 5 cts. 
Pickle Bread 
Cake Rice 
Boiled ham Gravy 5 cts. 
Butter beans te Bread 
Buttered roll : Meat loaf 5 cts. 
Cake Bread 
Beans Peas 5 cts. 
Yams 10 cts. Corn bread 
Corn bread Butterbeans 
Corn bread AE 
Sandwiches made of bun with cream cheese and pineapple—5 cts. 
Potato salad on lettuce with Baked beans 
5 cts. 
crackers 5 cts Bread 
Turnip greens 5 oie Macaroni 
Corn bread Cheese 5 cts. 
Spinach and egg Bread 
Baked hash 10 cts. Baked hash Bade 
Bun Bread ; 


¥g pint milk in bottle with straw and two graham crackers sold at all schools for 


five cents. 

Mashed) potatoes: ccm. 6. 6c us 
Macaroni and cheese...........-. 
ipsicedubeanser accudaaanics > «iq ece as 
Beal lOopedCOLi aceite asym Ais 
Scalloped potatoes 
Spinach 
Green lima beans 
Greenipeasrcs as cecaa nie ee oe os 
Sealloped tomatoes.............-- 
Macaroni and tomatoes..........-. 
@reamed carrotsya.. fo. yee ho 
Rice and cheese........6......5-- 
OUD Meee tener ae stan Petedeh sy «sce aiion 1 
Navy beans.......... 
Candied sweet potatoes. . 
Mashed sweet potatoes with eile 


Apple and celery salad...........- 


5 ets. 
5 ets. 
octs: 


Sandwiches: 

Peanut ais hone cierto eat eran DLCUS 
Velliveearreadecte ccs ocho mess tion 5 ets. 
Cottage CHEESE asi. sn sried aiantaa snecpers 5 cts. 
Roast) beeliete ier .beset eo. a tds ial 5 cts 
Weetbucemc eter ter na Manin ae oe rae 5 cts. 
(CUIGPECT SR eae Oc Meola ac ese 5 ets. 
Pineapple and lettuce............. 5 ets 
| BYEIS/G «sy Ghee CCIE aR ener oe L! 5 ets 
IDET as Netty ot Ta Oe a alee ee On kao Dinky ar 5 cts. 
OPT ee Ces os re ar aN ce 5 ets 
Pimento chees@..c. ..cac kan coe ee 5 cts. 
Chipped bechen 3, 1itireasrach tee 5 ets 
[RETEST ak Ce PEE rand ohare cas 5 cts 
MN GUDECOs hed ccktvinn kee Pea enters kets 5 cts 
Whentaloa fit cates tance tee! © aero s ee 5 cts 
@heese and celervay-s.. sae to ones 5 cts. 
1S RN ap ane Ro KNOW cathie eeech arth aea ee nae 5 cts 
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Specimen School Lunches Sold in Birmingham Public School (Continued.) 


Potatoisaladws.cncny sche ete ers ONC LSt MCU CORLOU SUC et terecersetar eter ner att aac 5 ets. 
Stewed ipruqiesitia.amierereet kleine ste 5 cts. 
Stewediippless cmentutars pastes 5 cts. 
Riceypucdingamap ana wii. aoa atl 5 cts. 
Chocolate pudding............... 5 cts. 
Stewed PEAaCHeSen.i. see ita ee or 5 cts. 
DEW aVeqar iin Palio Ohm Siete acne tceeten an ae 5 cts. 
IAD PlESiee cs mara. ia gina eget cod eaeage 5 cts 
Oran vegies cud, eis omen Sects tau ete 5 cts 
Banana pudding saan cee on sachin 5 cts. 
[eekeresttie rycen estes 5 cts. 
MUTT agen Soest atlases teseulnuraeets 5 cts 


Menus for School Lunches Prepared by Irene H. Taylor, Published in Hygeia, October, 1926 


Cream or Tomato Sour witH Rick 


(Serves 20) 


10 cups milk 4 cups tomato juice or thin purée 
1 cup flour 14 teaspoon baking soda 
1 cup butter 3 cups cooked rice 


2 teaspoons salt 
14 teaspoon pepper 
Make white sauce of first column of ingredients. Heat the tomato juice with the 
soda till it boils. When ready to serve, combine with the white sauce, and add the 
cooked rice and the rice water, Season to taste. 


CREAMED Drirp Brrr on Toast 


(Serves 50) 


6 quarts white sauce 
2 pounds shredded dried beef 
8 beaten eggs 
50 slices toast 
Frizzle the dried beef in a little fat, add it to the white sauce, bring to boil, stir 
in the beaten eggs and serve immediately on toast. 


CREAMED Eacs AND PoTators 


(Serves 25) 


20 hard-cooked eggs, sliced or halved 
10 cups cold diced potatoes, cooked 
2 quarts white sauce 
44 cup chopped parsley, in season 
C Gade eggs and potatoes with the white sauce, season to taste, heat thoroughly, 
serve with parsley on top. 
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Lamp A ta Kina 


(Serves 60) 


10 pounds cooked shoulder of lamb, diced 
2 gallons skim milk, 1 pound butter, 1 pound flour, 14 pound cornstarch 
3 minced green peppers 
1 red pepper, minced 
Make white sauce of milk, fat, flour and corn starch; add diced cooked lamb and the 
diced peppers. Season to taste. 
Heat thoroughly; serve on toast. 


Ham anp Noopurs 


(Serves 70) 


5 pounds noodles, cooked in boiling salted water and drained 
1 pound butter or margarine to season noodles 
114 loaves bread for toast 
6 pounds diced cooked ham 
Season the noodles, and place a serving of them in a soup bowl. 
Place a good-sized spoonful of the diced ham on top of them, then lay a triangle of 
toast on the ham. 
Mask the whole with a well seasoned gravy of white sauce, or chicken stock if 
available. 


Corn CHOWDER 


(Serves 45) 


4 14-inch cubes salt pork 
4 sliced onions 
12 cups diced potatoes, parboiled in 1 quart water for five minutes 
4 quarts scalded milk 
34 cup butter or oleomargarine 
14 cup flour 
4 cans corn (No. 2 cans) 
salt and pepper to season 
Cut salt pork into small pieces and fry out, add onions and cook five minutes. Add 
the potatoes and the water in which they were parboiled and cook, covered, till tender. 
Add corn, seasoning, 14 cup diced celery if available, and the white sauce made from the 
milk, fat and flour. Cook slowly over low fire until thoroughly heated. Serve with 
crackers. 


Scotcn Lams Brotu 
(Serves 25) 


Six pounds lamb shank and neck, simmered in 4 quarts water till tender. After 
first hour of cooking add 6 cups diced raw potatoes, 1 cup diced carrots, 44 cup carrots 
ground in food chopper, 2 sliced onions and 1 cup pearl barley. Cook another hour. 
If too fat, skim some of it off. Season and serve with crackers. 


Nutrition classes for all children who are underweight to the extent 
of 10 per cent or more are conducted in certain schools. These pupils 
are taught the value of milk and other good food as well as of good 
hygiene. A graphic chart is kept of each child’s gain in weight, and 
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great rivalry is stimulated. 


AND DIET 


It has been found that the value of the 
nutrition class extends far beyond its immediate members; the gospel 
of good food spreads throughout the entire school, and in those schools 
where nutrition classes are held, the per capita consumption of milk 
materially exceeds that of the other schools. It is evident that the 
parents, too, are reached, and that the influence of the nutrition class 
reaches even the community at large. 


Taste 8.—Weight-height-age Table for Boys of School Age 


WEIGHT- HEIGHT-AGE TABLE FOR BOYS OF SCHOOL AGE 


| 18 Years 


64* 
68*) 
714 


13 | 14 18 
56 65 
60 69 
64 73 
9 33 
{1 3 


3 hae 

a) bes ali 
24 2 
23 a 
ee | Se | 
mé| <P may 
38 34 
39 35 
40 36 
4l 38 
42 39 
43 41 
44 44 
45 46 
46 48 
47 50 
48 53 
49 55 553 
“50 58 58*| 58* 
51 61 61 | 61* 
52 64 64 | 64 
53 68 67 | 68 
54 71 70 | 71 
55 74 73 | 74 
56 78 it i Na fae 
57 82 81 | 81 Nn 
58 85 84 | 85 | 85 
59 89 88 | 89 | 89 
60 94 92 |°92 | 93 
61 99 95 | 96 
62 104 100*|101 
63 iil 105*|106 
64 117 109 
65 | 123 114* 
66 | 129 
6} 2133 

68 | 139 

69} 144 

70 | 147 

i. 152 

We Leek 

73) 163 

74 | 169 

Age—years CU Paiste) WD Pa ye 
Average (Short 43 | 45 | 47 | 49 | 51] 53 | 54 
height {Medium | 46 | 48 | 50 | 52 | 54 | 56 | 58 
(inches) {Tall 49 | 51} 53 | SS} 57] 59 | 61 
Average (Short St 40-5 1:5 5] 4] 8 
annual Medium| 4] 5] 6] 6] 6 i bet 
gain (Ibs.) (Tall Ota Ae Yea) i) QO dag) ae sey sae 4 


* This table is taken from Baldwin, Bird T., and Wood, Thomas D., Mother 
Child, American Child Health Assoc. 


Supplement to July, 1923, issue. 
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TABLE 9.—W eight-height-age Table for Girls of School. Age 
WEIGHT - HEIGHT -AGE TABLE FOR GIRLS OF SCHOOL AGE 


co Se ee 
83 | ! 
px o a a q n n n n n n an n n n 
28) #22 13/39/81 8/3/ 8/8/3138) 3] 813] 3] 8] 22 
38 2-38 S| oy ee mS |] Rm me ey oe doG 
Pe eect eleanor cent ooalcor| Sheen Stolen cette | SSh SS fr eos fre 
Te 3 
34 | 34 39 
40 36 =| 36 | 36 | 36* 
Al 37 ~ | 37 | 37 | 37* a 
42 39 | 39 | 39 | 30% - 
“43 41 | 41] 41 | 41 | at* 4a 
44 42 | 42 | 42 | 42 | 42* 44 
45 45 | 45 | 45 | 45 | 45 | 45* rou 
46 47 | 47*| 47 | 47 | 48 | 43* 46 
47 50 | 49*| 50 | 50 | 50 | 50 | so* 47 
48 52 52 | 52 | 52 | 52 | 534| 53* 438 
49 55 54 | 54] 55 | 55 | 56 | 56* 49 
50 58 56*| 56 | 57 | 58 | 59 | 61 | 62* 
51 61 59 | 60 | 61 | 61 | 63 | 65 re 
52 64 63*| 64 | 64 | 64 | 65 | 67 52 
53 68 66*| 67 | 67 | 68 | 68 | 69 | 71* 53 
54 71 69 | 70 | 70 | 71 | 71 |-73* 54 
55 78 72*| 74 | 741 74175 | 77 | 78* 
56 79 76 | 78 | 78 | 79 |81 | 83* 2 
57 84 80*| 32 | 82 | 82 | 34 | 88 | 92* 57 
58 89 84 | 86 | 36 | 88 | 93 | 96*/101* 58 
59 95 : 87 | 90 | 90 | 92 | 96 |100 |103*|104* 59 
60 101 91*| 95 | 95 | 97 |101 |105 |108 |109 |111* 
61 108 99 |100 |101 105 |108 1112 |113 |116 a 
62 114 104*|105 |106 109 |113 |115 |117 |118 | 62 
63 118 110 |110 |112 ]116 |117 |119 |120 | 63 
64} 121 44145 [117 [119 1120 122 |123 | 64 
65 125 118*120 |121 122 |123 |125 |126 | 65 
66 129 124 |124 125 |128 |129 |130 | 66 
67 133 -/128*|130 |131 1133 1133 |135 | 67 
68 138 131*/133 |135 |136 |138 |138] 68 
69 142 | 135*137*|138*|140*|142*| 69 
70 144 " 1136*|138*|140*1142*|1444] 70 
71 145 138*|140*|142*|144*1145*] 71 
Age-Years 6] 7} &] 9] 10) 11 | 12 | 13 | 14] 15.) 16] 17 | 18 
Average (Short 43 | 45 | 47 | 49 | so | 52} 54] 57] 59 | 60 | 61 | 61 
Height {Meitam 45 | 47] 50 | 52 | 54] 56 | 58 | 60 | 62.| 63 | 64 ou a 
(inches) [Tall 47 | 50 | 53 | 55 | 57 | 59 | 62 | 64 | 66 | 66 | 67 | 67 | 67 
Average (Short Ailey ede Sal eon teneuled405| 13-510) a7 (aut ee 
Annual Medium] 5] 5] 6] 7] 8| 10] 13! 10] 6] 4] 3} 14 
Gain (Ibs.) (Tall Gales ills OMI eisai oN | es eA lea ting 


*This table is taken from Baldwin, Bird T., and Wood, Thomas D., Mother 
Child, American Child Health Assoc. Supplement to July, 1923, issue. 
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CHAPTER IX 
THE FEEDING OF INFANTS 
McKim Marriott, M. D. 


Wasxineton Unrversiry, Sr. Louis 


NORMAL INFANTS 


The food requirements of the infant are greater proportionately 
than those of the adult, the normal infant requiring approximately 
three times as many calories per pound of body weight as a grown man 
doing a moderate amount of work. At the same time, the infant’s 
digestive capacity is limited, and unless the food supplied is one readily 
digestible, the limits of digestion may be exceeded and more or less 
serious disturbances result. The infant is incapable of choosing his 
own food, is compelled to take what is given to him, and, when well, 
usually takes any food offered, whether suitable or unsuitable until 
the stomach is confortably filled. Furthermore, such bacteria as may 
be introduced along with the food are likely to flourish in the intes- 
tinal tract of the infant and thus bring about more or less serious 
gastro-intestinal disturbances. 

If one has a knowledge of the total food requirements and of the 
digestive capacity during infancy, infant feeding becomes a relatively 
simple matter, but only too often the total food offered is insufficient 
for the needs of the infant or is lacking in some essential constituent, 
is contaminated by bacteria or is of a type incapable of digestion. 

The essential qualifications of any successful feeding of an infant 
are as follows: (1) sufficient calories; (2) sufficient protein, carbohydrate, 
mineral salts, water and the four vitamins, A, B, C, and D (fat and 
pigment are desirable but not absolutely essential); (3) relative free- 
dom from harmful bacteria, and (4) digestibility. Any food offered 
an infant should be carefully scrutinized in order to determine whether 
all of the foregoing requirements have been met, as failure to meet any 
one of them introduces a weak link in the chain, and a successful 
nutritional result is impossible. 

The total quantity of food required by the normal infant during the 
first year of life averages 110 calories per kilogram (50 calories per 
pound) aday. During the first four months of life, the requirement is 
somewhat greater than during the latter part of the first year. It may 


be as high as 120 calories at one month of age and from 80 to 90 calories 
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at the age of 1 year. The caloric requirements of infants who are 
underweight are relatively greater than those of normal or overweight 
infants. For example, an undernourished infant weighing 10 pounds 
at the age of 6 months would require approximately as much total food 
as a normal infant of the same age weighing 15 pounds; this would of 
course be more per pound. In calculating the approximate caloric 
requirement of an individual infant, one should first determine the 
expected or normal weight for the age and attempt to give 110 calories 
per kilogram (50 calories per pound) on the basis of this, rather than 
on the actual weight. On this basis some very small infants may 
receive as much as 200 or 300 calories per kilogram (100 or 150 calories 
per pound). 

The average total caloric intake of normal infants at various ages is 
approximately as given in Table 1. 


TaBLeE 1.—Average Caloric Intake of Normal Infants 


Age Calories 
Tamontheutes eect aot a A ARs een: Ay ee dey een pee eee ae 400 
BMVOW UWS Sedage ats lo uss eeamalle Sta aoe Nils fhm Acasa UA SERA ty eee tee eee 450 
AMNOTENS 5 oe crt ie cn ae eo aaera Ree ee eee eee 600 
Part ODP AG iL PaR LR Ae roe eRe gh NE Le en eel aoe oR a 750 
UM VCar yy, su tld, coset deena Re Mer Mae aie ot ee dered ee ae Eee Ant ae 850 


REQUIREMENT OF VARIOUS KINDS OF FOOD 


Protein.—The protein requirement of infants is fairly high because 
of the need for building up new tissue. The protein of human milk is 
of higher biologic value than that of cow’s milk. From 2 to 2.5 Gm. of 
protein per kilogram of body weight a day is sufficient when human 
milk is fed, but from 3 to 3.5 Gm. of protein is advisable when 
cow’s milk is given. The total amount of protein in cow’s milk and 
breast milk is also different, being 3.5 per cent in cow’s milk and 1.25 per 
cent in breast milk. An optimum amount of protein for the normal 
infant is supplied when he receives one-tenth of his body weight in cow’s 
milk a day (1.5 ounces per pound of body weight) or one-seventh of his 
body weight in breast milk (2.5 ounces per pound of body weight). 
Under-nourished infants require relatively more protein per pound than 
those who are normal. Insufficient protein in the diet leads to slow 
growth, lack of resistance to infection and at times to a “nutritional 
edema.” ae 

Carbohydrate.—In the case of young infants the Chrbahyete les 
taken is entirely in the form of sugar, either the lactose in the milk or 
added sugar of some form, After 6 months of age, extra carbohydrate 
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in the form of starch may be supplied to advantage. Human milk 
contains so much carbohydrate that no additional sugar need be added 
during early infancy in the case of breast-fed infants, but when cow’s 
milk is fed additional sugar is given, the proportion being about one 
part of sugar to ten parts of milk, the total carbohydrate taken in a 
day being about 10 Gm. per kilogram (0.15 ounce per pound of body 
weight); this figure includes both the sugar of the milk and the added 
carbohydrate. An excess of carbohydrate in proportion to the milk 
in the diet should be avoided, the ratio of one part of sugar to ten of 
cow’s milk being about as much as should be given. When the pro- 
portion of carbohydrate is too high the intake of the other constituents 
of milk—protein, fat and salts— is decreased and the nutrition suffers. 
For example, the proportion of sugar in sweetened condensed milk is so 
high that when the caloric requirements are met by the feeding of such 
a diet, an insufficient amount of milk is taken, no matter what the 
degree of dilution or concentration adopted. On the other hand, 
there is little danger of overfeeding with sugar if sufficient milk is given 
so as to balance the diet. 

A number of sugars are suitable for addition to milk formulas. 
Milk sugar or lactose has been extensively used but possesses no 
advantages over the cheaper cane or beet sugar. Mixed sugars of the 
“malt”? type prepared by the hydrolysis of starch by malt diastase or 
by acids are especially suitable for routine use in the feeding of infants. 
These ‘“‘sugars”’ are mixtures of dextrin, glucose and maltose. They 
are readily: digested and assimilated, do not have a marked laxative 
effect and are not excessively sweet. They can often be fed safely in 
larger amounts than can either cane or milk sugar. Mellin’s Food, 
Mead’s Dextrimaltose, Borcherdt’s Malt Sugar and Karo Corn Syrup 
are the most used forms of “‘malt sugar.”” Karo syrup is the cheapest 
and the most generally serviceable of the group. 

Starch in the form of well cooked cereal gruels made from barley 
flour, farina or oatmeal should be added to the diet of most infants 
from the age of 6 months on. Oatmeal gruels should be strained 
before feeding to infants under the age of 1 year. Starch may be fed 
with safety even to very young infants, and is often used to thicken 
milk mixtures for infants who vomit. The digestion of starch is incom- 
plete during early infancy, but the capacity for starch digestion 
increases when starch is fed regularly. The undigested starch which 
passes through the intestinal tract rarely seems to cause trouble. 

Fat.—The fat of milk supplies approximately one-half of the total 
calories of the milk. It also contains the fat-soluble vitamins A and D. 
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A certain amount of fat is therefore desirable in the diet of the infant. 
An excess of fat, particularly the fat of cow’s milk, must be avoided, as 
the lower fatty acids present are irritating to the gastro-intestinal 
tract. The amounts of fat in either human milk or ordinary whole 
cow’s milk is within the digestive capacity of most infants, provided 
the amounts of milk fed do not greatly exceed that recommended 
above. Milk from Jersey or Guernsey cows contains such a high pro- 
portion of fat as to render it unsuitable for many infants. Cream or 
top milk should not be used for the feeding of infants. 

Mineral Salts.—With the exception of iron, the mineral salts are 
supplied in sufficient amounts when the infant receives the quantities 
of breast milk or cow’s milk mentioned above under protein 
requirements. 

Water.—The infant’s water requirement is from 10 to 15 per cent 
of the actual body weight a day. Most of the water requirement is 
met when the quantities of milk already mentioned are fed, but 
during warm weather additional water should be offered between 
feedings. 

Vitamins.—A baby receiving the amounts of cow’s milk or breast 
milk mentioned above receives a sufficient quantity of the A and B 
vitamins but not necessarily enough of the C and D vitamins. During 
the winter months, all babies should receive from one-half to one tea- 
spoonful of cod liver oil three times a day to supply the antirachitic or D 
vitamin. During the summer, if the baby is exposed to sunlight, the 
amount of cod liver oil may be diminished or may be entirely omitted. 
Artificially fed babies should receive from one to two tablespoonfuls of 
orange juice or tomato juice daily from the first or second month on in 
order to supply the C or antiscorbutic vitamin. 

Pigment.—The pigment contained in green vegetables may be 
utilized to build up hemoglobin. Infants given purees of green vege- 
tables from the sixth month on are less likely to suffer from anemia than 
those receiving only milk. One tablespoonful of puree of spinach once 
a day after the sixth month supplies sufficient pigment as well as iron 
for the infant’s needs. 

Bacterial Contamination of Milk.—This is a frequent cause of 
gastro-intestinal disturbances in infants. The bacteria in question 
may be definitely pathogenic or may be saprophytic, but capable of 
producing irritating products in the intestinal tract. Mother’s milk 
is usually free from bacterial contamination, but all cow’s milk fed to 
infants should be boiled and kept under such conditions that bacterial 
contamination will not subsequently occur. The boiled milk may 
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subsequently be soured by the addition of acid or by pure cultures of 
lactic acid producing organisms, and such milk is less susceptible to 
bacterial contamination than is sweet milk. 

Digestibility of Milk.—Human breast milk is more digestible than 
cow’s milk. If a normal infant nurses the mother’s breast at reason- 
able intervals (every three to four hours) the amount of milk taken 
will not ordinarily exceed the digestive capacity of the infant. Cow’s 
milk, however, is not so digestible. There are several reasons for this. 
The fat is of somewhat different character. The curds are larger and 
tougher, but perhaps of greatest importance is the fact that the cow’s 
milk contains a large amount of “buffer substance” capable of neu- 
tralizing the gastric juices of the infant. Cow’s milk which has been 
artificially soured with lactic acid (see below) so as to neutralize the 
buffer substance and render the milk more digestible may be given in 
the same amounts as breast milk, with safety, and such milk need not 
be diluted. When an infant is given undiluted sweet cow’s milk, 
however, up to the limits of his stomach capacity, there is a possibility 
that the amount may be beyond his digestive ability. Dilution 
of the milk results in the infant’s taking a smaller total amount of 
milk, even though he takes as much as his stomach will hold. Sweet 
milk should, therefore, be diluted in the case of infants with limited 
digestive capacity, although a certain number of normal infants are 
able to take sweet milk undiluted up to the point of satisfying the 
appetite. The object of dilution is not to lower the percentages of any 
particular constituent, but merely to insure the taking of a some- 
what smaller amount of milk at each feeding. The same result might 
be accomplished by offering a smaller total quantity of undiluted milk, 
but normal well infants are usually more comfortable and better 
satisfied when the stomach is filled at each feeding. 


BREAST FEEDING 


The essential qualifications for a successful diet as outlined above 
are adequately met when the infant receives milk from a healthy 
mother. Human milk contains all the necessary food elements. 
Its caloric value is such (20 calories to the ounce) that when the infant 
is fed at reasonable intervals and takes as much as he desires, the total 
energy requirements are met. There is little danger of underfeeding 
or overfeeding, provided the mother’s supply of milk is adequate. 
Milk nursed directly from the breast is free from harmful bacteria and 
is readily digested. It has been claimed that breast milk contains 
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certain protective substances which are of value in rendering the infant 
resistant to infections. The milk from an ignorant but healthy 
mother is more likely to meet all the essential qualifications than an 
artificial formula prescribed by a physician and prepared in a high 
class home or milk laboratory. 

Breast milk is of especial value during the first few weeks of life 
when the infant’s digestive capacity is small and he is susceptible to 
intestinal infections. Breast feeding should be encouraged, particu- 
larly among the poor and ignorant, and among all classes during the 
warmer seasons of the year. Many infants are unnecessarily weaned 
because of minor complaints. The milk of a healthy mother almost 
invariably agrees with the baby, provided the milk is sufficient in 
quantity and the baby is nursed at the proper intervals. If an infant 
does not do well on the milk of a normal mother, it is likely to fare 
worse still on artificial feeding. On the other hand, it is not advisable 
to allow a baby’s nutrition to suffer when the mother obviously has an 
insufficient supply of milk, or to urge a delicate mother, having a scanty 
supply of milk, to nurse a baby who is in good health and capable of 
thriving on an artificial formula. 

There are certain definite contraindications to an infant nursing 
its mother. No baby should nurse a mother with active pulmonary 
tuberculosis, nor should the infant be brought into any contact with 
the mother. Severe chronic illnesses on the part of the mother are 
contraindications for nursing. Acute illnesses or surgical operations 
call for temporary weaning, the breasts being pumped out manually 
or by the use of a breast pump until convalescence is established, at 
which time the infant may be returned to the breast. Syphilis in 
either the mother or the baby is not a contraindication to nursing. 

Technic of Breast Feeding.—The baby should be placed at the 
breast in from six to twelve hours following delivery and every six 
hours during the next twenty-four hours. The breasts should be 
alternated. Beginning on the third day, the infant should be placed 
at the breast every four hours. Very little milk is obtained by the 
infant for the first few days, but the nursing stimulates the breasts to 
secrete and is, therefore, of importance. The colostrum which is 
secreted during the first few days is probably of value. As the 
infant receives so little milk during this time, he should be given 
water, or preferably a 5 or 10 per cent solution of cane sugar or corn 
syrup from a bottle or medicine dropper immediately after each 
nursing. About the third day or fourth day the sugar may be omitted. 
If the milk has not “come in” satisfactorily by that time, the infant 
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should be permitted to nurse both breasts at each nursing, and if a 
sufficient amount of milk is not obtained in this way, a cow’s milk 
formula should be given from a bottle following each nursing. 

Most infants do best when fed at four hour intervals. Convenient 
hours are 2,6 and 10a. m.,and2,6,and10p.m. Attheendof a month, 
the 2 a. m. feeding can often be omitted, provided the infant is gaining 
well; otherwise, it should be continued. Babies who are accustomed 
to the 2 a. m. feeding will sometimes awaken and cry if the feeding is 
omitted, but water given from a bottle often serves to satisfy the infant. 

When the mother’s milk is scanty, it is advisable to have the baby 
nurse at three hour intervals, giving seven feedings a day. The 
total amount of milk obtained in twenty-four hours is sometimes 
greater on a three hour interval, but in many instances, after main- 
taining the three hour interval for a short while, the milk supply 
becomes sufficient so that the four hour schedule may be resumed. 
The advantages of the four hour interval are that the infant’s digestive 
tract has more opportunity for rest, the stomach is more completely 
emptied and there is generally less vomiting. Furthermore, at the 
end of four hours the baby is more hungry than at the end of three 
hours and nurses the breasts more vigorously. An additional advan- 
tage of longer feeding intervals is that the mother is able to be away 
from the baby for longer periods of time, and thus her activities are 
less restricted. 

A feeding schedule once adopted should be adhered to regularly. 
The infant should be awakened at the feeding time. Occasionally, 
however, infants on a four hour interval may become very hungry at 
the end of three and one-half hours. Under these circumstances, the 
infant should not be allowed to cry for the remaining half hour, but 
should be fed. The following feeding, however, should be at the 
regular hour. It is very easy for a mother to get in the habit of 
feeding a baby every time he cries, and to make the feeding intervals 
shorter and shorter. Babies with irregular habits are likely to be cry- 
ing, fussy and colicky, and the mother who feeds her baby whenever 
he cries becomes tired out and generally unfit to nurse or care for her 
child. 

In most instances the supply of milk is abundant enough so that 
the infant may obtain sufficient from a single breast, and it is desirable 
to offer alternate breasts, one at each nursing. By satisfying the infant 
at one breast, that breast is more thoroughly emptied, and the produc- 
tion of milk is encouraged. Often when both breasts are given at a 
single nursing, the infant is overfed, which results in intestinal dis- 
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turbance and discomfort. If the supply of milk is insufficient, both 
breasts may be given at a single nursing. 

The average nursing time for an infant at the breast is about 
fifteen to twenty minutes. This depends on the sucking strength of 
the infant, the amount of milk available and whether the breasts are 
easy or difficult to empty. Some infants will obtain sufficient milk 
and be satisfied in ten minutes or less, but if an infant nurses longer 
than thirty minutes there is something wrong. The milk may be 
insufficient or the baby feeble or some other difficulty may be found. 
On the other hand, a very short nursing period does not necessarily 
mean that the infant has had enough. If there is little milk, he 
may give up quickly and may either cry or fall asleep. The flow of 
milk is much more rapid during the first period of a nursing than it is 
later, so much so that an infant obtains more than half of the total 
quantity in the first five minutes, more than one-quarter in the next 
five minutes and a very little after this time. Many infants who 
remain at the breast for long periods of time swallow air in considerable 
amount, and this leads to vomiting, colic and fretfulness. Every 
infant swallows some air, and for this reason it should be the custom 
to hold the baby over the shoulder and pat him on the back until 
such air is belched up. This should be done before and after each 
feeding. 

The Abnormal Breast-fed Infant.—Infants nursed at the breast 
usually do well, provided the mother has a sufficient supply of milk 
and the baby is fed at proper intervals. Failure to do well is more 
likely to be due to the presence of infection or to congenital anomalies 
on the part of the infant than to the character of the feeding. 

Certain breast fed infants, however, fail to receive a sufficient 
amount of milk from the mother and are consequently underfed. 
The symptoms of underfeeding depend on the degree of deficiency of 
the diet. There may be a small gain, no gain or an actual loss in 
weight. The total volume of the stools passed in a day is small, but 
the individual movements may be frequent and green, though they 
contain relatively little food material. The diarrhea of starvation 
is often mistaken for that of overfeeding. Underfed infants are fret- 
ful, cry a great deal and often suffer from colic. In fact, contrary to 
the usual belief, colic is more frequently due to underfeeding than to 
any other cause. The underfed baby sucks his fingers and anything 
he can get to his mouth. He consequently swallows a great deal of 
air and often vomits from this cause. 
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In order to determine definitely whether or not the symptoms are 
due to underfeeding, the actual amount of milk obtained should be 
ascertained. This is done by weighing the infant before and after 
nursings. The infant should be weighed with the clothes on and 
nothing changed between the two weighings. The weight of the milk 
obtained at a single nursing gives very little information, as the infant 
gets widely varying amounts at different nursings. The quantity 
obtained at several nursings should be averaged, or, better still, the 
total amount nursed in twenty-four hours should be determined. 

The mother may secrete sufficient milk, but the baby may be 
unable to obtain it because of inverted nipples, in which instance a 
nipple shield may be used, or the breast emptied by mechanical means. 
Complete emptying of the breast by mechanical means following each 
nursing serves as a stimulus to further secretion. If, despite all efforts, 
the amount of milk obtained by the baby is insufficient for his needs, the 
feeding should be complemented by a cow’s milk formula given imme- 
diately after the nursing, but the infant usually should not be weaned 
during the first few months of life unless the breast milk supply is so 
inadequate as to cover less than 25 per cent of the total requirements. 
There is not the same objection to weaning in the case of older infants. 

If an infant is nursing at intervals of four hours, there is little 
danger of overfeeding. Occasionally a mother has an abundant 
supply of milk which flows readily, and the infant gorges himself at 
each feeding. Infants 2 or 3 months of age have been known to take 
as much as from 8 to 10 ounces of milk ata single nursing. Asa result, 
a portion of the milk is likely to be regurgitated, or there may also 
be occasional loose stools. The remedy is simple and consists in 
shortening the length of time that the baby nurses. Some strong 
infants get sufficient milk for their needs at the end of from three to 
five minutes. 

A mother’s milk rarely, if ever, disagrees with her baby. It may 
be deficient in quality, or the baby may fail to do well because of 
irregular nursing. Breast milk varies in its fat content, but this 
variation is not usually sufficient to render the milk unsuitable for the 
baby, although in some instances the fat content is so low that the 
infant must take a large total volume of milk in order to receive 
sufficient calories. 

Diarrhea and severe vomiting in breast-fed babies is usually due 
to the presence of some infection, such as otitis media or pyelitis; 
babies with pyloric stenosis vomit whether fed on the breast or arti- 
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ficially. A serious and frequently made mistake is to wean a baby 
who is vomiting because of pyloric stenosis. 

Additions to Breast Feeding.—Breast milk supplies all the neces- 
sary components of the diet of a young infant, but as the infant 
becomes older he requires extra food. The baby exclusively breast 
fed after 6 months or 1 year of age is likely to be flabby and anemic 
because of the relatively small amount of protein and iron in milk. 
From the age of 6 months a nursing infant should be given daily 
purees of green vegetables, meat broths and cereals. When the 
breast feeding is supplemented in this way, the infant may be nursed 
well into the second year, but there is no particular advantage in the 
case of normal infants in prolonging the nursing period beyond one 
year. Infants, however, should not be weaned during a period of 
illness or during the warmer months of the year if it can be avoided. 

Gradual weaning is to be preferred. At first a single bottle is 
substituted for a breast feeding, and gradually the number of bottles in 
the day is increased. It is not always possible to wean a baby in this 
way, as the infant may obstinately refuse the bottle. In such cases it 
is sometimes necessary to starve the infant into submission, withhold- 
ing all feeding except the bottle. A baby will sometimes refuse to take 
food from a bottle if offered to him by the mother because he expects to 
get the breast; a stranger may be more successful in persuading such 
babies to take the bottle. 


THE ARTIFICIAL FEEDING OF NORMAL INFANTS 


All of the requirements previously outlined may be met satisfac- 
torily by the use of mixtures of cow’s milk and sugar, together with 
such additional articles of diet as cod liver oil, orange juice, cereal and 
green vegetables. 

Cow’s milk forms the basis of the diet. Mixed herd milk from 
Holstein cows is preferable to the milk from a single cow or milk from 
Jersey or special breeds. Pasteurized milk should be used when avail- 
able, but if not, milk coming from a clean dairy and delivered promptly 
after milking should be selected. The formula for an entire day should 
be made up as soon as possible after the milk is received. In the table 
below is given the approximate proportions of milk, sugar and water for 
the feeding of an average normal infant. 

Expressing the formulas in a different way, one may select as a 
standard formula one part of sugar to ten parts of milk. (Three 
ounces of sugar to the quart of milk.) The standard formula is diluted 
with an equal volume of water for infants under 1 month of age, with 
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TaBLE 2.—Outline for the Feeding of Normal Infants with Whole Sweet Milk Mixtures 


Whole : 
i Diluent, Sugar, Feedings, 
Age Milk, 
O Ounces Ounces Ounces 
unces 
liweckcerha Seathwk tee fC e ay are 9) 6 6 1 6X 2 
BPR VCOKS tran ty oom ae corral honed ieaies ash. 10 8 1 (OX 3 
MOTE Deere ee ns PP 14 10 1% Grea 
OMITLOMUN Seen Mae ary ce to. Gere cnt ee 18 i 14 6x5 
ABINOMENS Aes Wester see eth a iene 22 8 2 5X 6f 
Gao bs ps ee eicces Sota ts chs 26 9 2 ise <4 
SHIN OTKLSHy ele ey eee ele ine tk ans 32 0 1 4X 8 
HORMOME MS We Me. Peas cree ones ase 32 0 0 4X 8 


* Tn all cases the formulas given in the table are to be supplemented with orange 
juice and cod liver oil from the first month on. 
+ Cereals, green vegetables and meat broths are added at the age of 6 months. 


half the volume of water at 2 or 3 months; thereafter the water is 
gradually reduced until none is added by the eighth or ninth month. 
In some infants with good digestion all water may be omitted from 
the formula much earlier. After cereals are added to the diet, the 
amount of sugar may be reduced gradually until only 1 ounce to a 
quart of milk is added. 

The formulas given need not be followed literally. If a baby does 
not gain at the normal rate and seems hungry, the amounts at a feeding 
should be increased. It is usually an advantage to offer, in each bottle, 
more milk than the average amount taken at a feeding, allowing the 
baby to leave part of the formula if not especially hungry or to take 
it all when the appetite is increased. This tends to duplicate condi- 
tions existing when the infant nurses at the breast. There is little 
danger of overfeeding under such circumstances, provided the formula 
is of the type advised, the feeding intervals are long and the hole in the 
nipple not so large that the food is gulped down rapidly. 

Ordinarily not more than six feedings a day are given, and only 
exceptionally should the feeding intervals be shorter than every four 
hours. It will be found that some babies become hungry at the end 
of three to three and one-half hours. In such instances the individual 
feedings may be increased or water left out so as to make the feedings 
more concentrated. If the baby still continues to be hungry before 
the expiration of the four hour interval, he may be fed more frequently, 
but never more frequently than every three hours. It is only rarely 
that it is necessary to feed a baby at intervals shorter than four hours. 
As soon as the baby will sleep through the night, one or two feedings 
may be omitted. 
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In preparing a formula, the sugar is first measured out and mixed 
with the water. Brown Karo corn syrup is the sugar of choice, but 
cane sugar may be substituted. In measuring out the Karo syrup, 
1 ounce by volume or two level tablespoonfuls contains 1 ounce of 
sugar. As the syrup is thick and sticky and does not flow readily, it is 
an advantage to dilute the syrup by mixing it with an equal volume of 
water and to use 2 ounces of this thin mixture in place of 1 ounce of the 
thick. The 50 per cent Karo syrup solution does not keep well unless 
it is placed on ice, and not more than 1 pint at a time should be pre- 
pared. When cane sugar is used, two level tablespoonfuls equal 1 
ounce by weight. 

The milk is added to the mixture of sugar and water and the whole 
is brought to a boil in a sauce pan or heated ia a covered double boiler 
for twenty minutes after the water in the lower portion begins to boil. 
While the milk is still hot it should be poured into clean nursing bot- 
tles, one for each feeding. The scum should be strained off through a 
sterilized tea strainer. The bottles are stoppered by sterile nonabsorb- 
ent cotton or sterile corks and cooled by immersion in cold water and 
kept in a refrigerator until used. 

An alternate method of preparing the formulas is to fill the bottles, 
stopped with cotton and place in a rack containing a few inches of 
water. The bottles remain for thirty minutes from the time the water 
begins to boil. 

The caloric value of the formulas is readily calculated, the following 
figures being used: milk, 20 calories per ounce; sugar, 120 calories per 
ounce. 

Technic of Feeding.—The bottles should be warmed to body tem- 
perature by immersion in warm water. The hole in the nipple should 
be of such size that the milk drops readily but does not flow in a stream. 
A small hole may be enlarged by burning with a hot wire. The bottle 
should be held for the baby throughout the feeding. Any milk left 
in the bottle should be discarded and not given to the baby later. 
After each feeding the infant should be held over the shoulder and 
patted on the back in order to cause the belching of swallowed air. 
It may be necessary to hold an infant for as long as fifteen minutes to 
accomplish this. 


VARIOUS ARTICLES OF FOOD 


The Use of Lactic Acid Milk Mixtures.—As already mentioned, 
sweet cow’s milk is not as digestible as breast milk. Its digestibility, 
however, is greatly improved by the addition of acid, preferably lactic 
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acid. Milk so prepared keeps well even in the summer weather, is 
not likely to become contaminated by harmful bacteria and is much 
less likely to produce diarrhea than is sweet milk. For most infants 
lactic acid milk formulas, are advised even though the infant can be 
satisfactorily fed on sweet milk mixtures. 

Whole lactic acid milk is prepared by dairies in all of the larger 
cities. It is made by treating pasteurized milk with cultures of acid- 
producing organisms. It can be prepared in the home as follows: 

An active culture is first made by adding one of the stock cultures 
on the market (tablet or liquid) to a few ounces of sterilized milk. 
This is incubated until sour. As some stock cultures are inactive, 
it is important first to make an active culture in this way in order to 
have a culture known to be efficient. One tablespoonful of this culture 
is added to a quart of sterilized or pasteurized milk warmed to incubator 
temperature. This is then set aside for about twelve hours in a 
warm place. A convenient method of keeping the milk warm is to 
transfer it to a ““Thermos”’ bottle. 

If the milk is incubated too long or at too high a temperature or if 
it is contaminated with certain bacteria, it may have an unpleasant 
rancid odor, be filled with bubbles, or the curds may separate from 
the whey in large lumps. Such milk is not suitable for infant feeding. 

It has been found that milk soured by the addition of acid is just 
about as suitable for infant feeding as that soured by bacterial action. 
A satisfactory lactic acid milk can be prepared as follows: One quart 
of cold pasteurized or boiled milk is placed in a bowl and 114 drams (6 
ec.) of U.S. P. lactic acid (75-85 per cent) is added, drop by drop, while 
the milk is stirred. The first half of the acid may be added rapidly, 
but the remainder must be added slowly. Agitating for a few minutes 
with a Dover egg beater after the addition of acid is advantageous in 
breaking up the curd, but is not essential. It is important that the milk 
should be thoroughly cold before the acid vs added. 

When boiled milk is used, the milk should be boiled for two minutes 
over a flame or heated in a covered double boiler for ten minutes after 
the scum starts to form, but it must be thoroughly cooled before 
adding the acid. The milk prepared by the addition of acid closely 
resembles that produced by the natural souring of milk, but it is not 
quite as smooth and there is more of a tendency for the curds to sepa- 
rate on standing. It has an acid taste and odor. Lactic acid milk 
may also be obtained in dried form (The Merrell Soule Co., Meade 
Johnson & Co.). Such milk keeps readily, and when added to the 
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proper amount of water, provides a satisfactory product for infant 
feeding. 

In feeding lactic acid milk mixtures, it is not necessary to sterilize 
the mixture after making up. In preparing the bottles for feeding, 
they should be warmed to body temperature but not heated to a 
high temperature as this will cause coagulation. As the mixtures are 
very thick, the holes in the nipples must be considerably larger than 
when sweet milk is fed. 

In feeding lactic acid milk formulas, practically the same formula 
is given throughout the first year. The formula during the first 
six months is prepared by adding one part of the Karo Syrup to ten 
parts of lactic acid milk (3 ounces to the quart of milk). From the 
sixth to the ninth month, the proportion is 2 ounces of the syrup to 
the quart of milk. The caloric value of milk with 10 per cent added 
Karo syrup is 30 calories to the ounce or 1,000 calories per liter. 

In feeding the mixture recommended, the infant is fed every four 
hours and given such amounts as he will take readily. As the feeding 
is a concentrated one, containing a large number of calories, most 
infants receive enough food in four feedings a day after the first month 
or two, and a few infants are able to get along well on only three feedings 
a day. The additional foods, such as cereal and vegetable purees, 
orange juice and cod liver oil should be added to the diet in the same 
way as when feeding sweet milk mixtures. 

The Use of Special Milks.—Evaporated milk is whole cow’s milk 
evaporated to one half of its volume and sterilized in cans. Such milk 
is bacteria-free, but does not keep well after the can is opened. On 
account of the thorough cooking, it is more digestible than fresh milk. 
The content of vitamin C is very low, but this vitamin may be sup- 
plied by orange juice. The taste of evaporated milk is different from 
that of sweet milk, but most babies will take it readily. Unsweetened 
evaporated milk is a satisfactory form of milk to use when good fresh 
milk is not obtainable, or when there are no good facilities in the home 
for keeping milk cold. 

In making up sweet milk formulas from evaporated milk the 
same outline is followed as that already given except that half as much 
of the concentrated evaporated milk is used and the volume is made 
up with water. In using unsweetened evaporated milk, it is often, 
an advantage to use the small 4 ounce cans, opening a fresh can for 
each feeding. These cans are cheap, obtainable everywhere, and 
the formula can be made up when needed and requires no further 
sterilization. 
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Lactic acid milk mixtures may also be made readily from unsweet- 
ened evaporated milk. The method of preparation is as follows: a 
stock solution of Karo syrup and lactic acid is prepared according to 
the following formula: 


Stock Solution 


Brown Karo Syrup 6 ounces 

Lactic acid, U.S. P. 2.5 drams 
(75-85 per cent) 

Water to 1 quart 


The syrup is dissolved in the water, and then the acid is added. The 
mixture should, if convenient, be kept in a cool place, but on account of 
its high acid content, it keeps perfectly for several days, even at 
ordinary temperatures. 

In making up the feedings, equal parts of unsweetened evaporated 
milk and the “stock solution” are mixed. This is done by first pouring 
the milk into the feeding bottle and then adding the stock solution. 
The mixture is shaken, and after warming to body temperature is 
ready for feeding. An entire day’s feeding may be made up at one 
time, or as is often more convenient when traveling, a single small can 
of evaporated milk may be opened fresh for each feeding. 

Dried Milk.—A satisfactory method of preparing milk is to dry it to 
a powder. There are several forms of dried milk on the market. 
*“‘Klim”’ is made from whole milk dried by spraying in a superheated 
atmosphere. ‘‘Dryco”’ is made from half skimmed milk and dried by 
spraying on hot rollers. Klim has a food value of 160 calories per 
ounce and Dryco 130 calories per ounce. Three level tablespoonfuls 
of Klim or eight level tablespoonfuls of Dryco are equivalent to 1 ounce 
by weight. One ounce of Klim in 8 ounces of water is equivalent to 
whole milk and 1 ounce of Dryco in the same amount of water is 
equivalent to one-half skimmed milk. Dried milk is practically sterile. 
The vitamin content is not seriously lowered. Dried milks are of 
especial advantage in traveling or for use in places where good fresh 
milk is not readily obtainable. Dried milk is also of value as an 
addition to milk formulas when it is desired to give a concentrated 
food. The dried milks are readily digestible, and for this reason, and 
because they are sterile, they have certain advantages over fresh milk. 
The dried milks are all much more expensive than fresh milk and need 
rarely be used when good fresh milk is obtainable. 

Sweetened Condensed Milk.—This is whole cow’s milk evaporated 
to one-half of its volume and preserved by the addition of about 50 per 
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cent of cane sugar. The most used form is known as “‘Eagle Brand.” 
It is a syrupy substance which is marketed in sealed cans. The con- 
centration of sugar prevents it from decomposing, even after the can is 
opened, but condensed milk is not always sterile, as pathogenic organ- 
isms have been grown from condensed milk on dilution with sterile 
water. Condensed milk is not a suitable food for infant feeding. 
When given in sufficient amount to supply the necessary calories, there 
is too little milk present to provide sufficient protein, mineral salts 
and vitamins. Such a one-sided diet often leads to a rapid increase in 
weight, but the infants so fed are as a class pale, flabby and have very 
poor resistance to infections. They are often rachitic. Condensed 
milk has, nevertheless, been widely used in infant feeding and is prob- 
ably responsible for more deaths among infants than any other one 
cause. It is supposed to be easily digested, and this is true when it is 
given in high dilutions, as only a small amount of milk is then present. 
The popularity of the condensed milk is largely due to the fact that 
directions for feeding of infants are supplied on the can and in the 
advertising literature sent to mothers. Furthermore, the feedings are 
easily prepared. It is a popular form of food with shiftless parents 
and is often prescribed by ignorant physicians. The only excuse for 
giving an infant a food so unsuitable is the utter impossibility of 
obtaining any other form of milk. 

Goat’s Milk.—Goat’s milk is occasionally used for infant feeding. 
It does not differ greatly in its composition from cow’s milk. Goats 
are not as susceptible to tuberculosis as are cows. In certain countries 
goats are driven to the customer’s door and milked, thus insuring a 
milk supply fresher than is possible in the case of cow’s milk. When 
good cow’s milk is obtainable, the only indication for the use of goat’s 
milk is in the case of infants who are sensitive to the proteins of cow’s 
milk. Such cases are extremely rare. 

Proprietary Foods.—Many widely advertised and patented infant 
foods are on the market. They are of three classes: (1) Carbohy- 
drates, consisting of partially dextrinized starch or dextrin-maltose 
mixtures (Imperial Granum, Dennos Food, Mellin’s Food, Mead’s 
Dextri-maltose, etc.). These preparations are all expensive and possess 
no advantage over ordinary barley flour, dextrin or corn syrup. 

(2) Dried Milk Powders with Added Carbohydrate-—Examples ares. 
Malted Milk (which is dried milk with added malt sugar), Nestle’s 
Food, etc. These preparations are widely used by the laity as the 
result of advertising propaganda. The physician with even an ele- 
mentary knowledge of infant nutrition has no need for any of these 
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proprietary foods, as the desired results can be accomplished as well 
and better by simple mixtures of milk and sugar. 

~ (8) Modified Milk with Added Sugar.—Sweetened condensed milk 
has already been mentioned and condemned. A modified milk known 
as §. M. A. (Synthetic Milk Adapted) has been devised by Dr. H. J. 
Gerstenberger of Cleveland, Ohio. “S. M.A.” is prepared by homo- 
genizing a mixture of diluted skimmed milk, lactose and vegetable and 
cod liver oils. When prepared for feeding the composition is: fat, 3.5 
per cent; sugar, 7.2 per cent; protein, 1.2 per cent. The caloric value 
is 20 calories per ounce. 


THE FEEDING OF NORMAL INFANTS DURING THE SECOND YEAR 


There should be four feedings in the twenty-four hours given at four 
hour intervals through the day, leaving an eight hour interval at night. 
Nothing should be permitted between feedings except water and the 
allowed quantity of fruit juice. Water should be given liberally, 
especially in hot weather. 

The diet should consist of or be selected from the following: 

(1) Milk, about 1 quart in each twenty-four hours. 

(2) Cereal twice daily. Any well cooked cereal allowed, but none 
of the dry “ready to serve” cereals should be permitted. Before 15 
months, the cereal should be strained and served in the form of a thick 
gruel. Later it may be served as a jelly and still later as well cooked 
whole grains. Toast, unsweetened zwiebach or dried bread should be 
allowed, usually not more than three slices in twenty-four hours. 

(3) Vegetables.—These are usually best given once daily. Spinach, 
carrots, fresh peas, string beans, dried beans, asparagus tips, cauli- 
flower and potato may be allowed. 

(4) Meat.—Meat juice and meat broth should be given at least two 
to three times weekly. The juice and broth are permissible throughout 
the second year, but meat should not be allowed until after 15 to 18 
months, and then it should be finely scraped. 

(5) Eggs.—During the latter part of the first year the yolk of a hard 
boiled egg may be added to the diet and given two to three times a week. 
By 14 months, the child may begin to take the white as well as the 
yolk, and this may be given soft boiled. Not more than half an egg 
should be given at a time until the infant is over 18 months of age. 
Eggs may be alternated with meat. 

(6) Fruits and fruit juices should be given daily. Orange, prune 
and grape juice may be given. Apple and prune pulp are allowed when 


thoroughly cooked. 
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Certain combinations of the foregoing articles of food make an 
agreeable variation to the diet, such as custards, simple puddings, milk 


toast, etc. 
The daily schedule should be as follows: 


6 or 6:30 a. m., milk, warmed, 8 ounces. 
9 a. m., fruit juice, from 1 to 3 ounces, 
10 a. m., cereal and milk, one piece of toast or zwiebach. Milk, warmed, from 4 to 8 

ounces with cereal gruel from 2 to 4 ounces or cereal jelly from 1 to 2 ounces. 
After 15 months cereals need not be strained, and from 1 to 3 tablespoonfuls 
may be given. 

2 p. m., vegetables or vegetable soup, fruit or milk and beef juice, scraped meat or egg. 
Milk may be used in making a creamed vegetable soup. 

6 p. m., same as 10 a. m, 


TABLE 3.—Weight-height-age Table for Girls from Birth to School Age 


This table is taken from Woodbury, Robert M.: Tables for Infancy and Early 
Childhood, Children’s Bureau, U. S. Dept. of Labor. 


Average 
Height | Weight 1 3 6 9 | 12 | 18 9/24 2) 30) 1°36. | 48 “4 60=) 72 
(Inches) | for Height | mo. | mos. | mos. | mos. | mos. | mos. | mos. | mos. | mos. | mos. | mos. | mos. 
(Pounds) 


Norers: 


1. Weight is stated to the nearest pound; height to the nearest inch; age to the 
nearest month. 

2. Up to and including 34 inches the weights are net. Above this the following + 
amounts have been added for clothing (shoes and sweaters are not included): 


35 to 39 in. 1 pound. 
40 to 44 in. 114 pounds. 
45 to 49 in. 134 pounds. 
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TaBLe 4.—Weight-height-age Table for Boys from Birth to School Age 


From Woodbury, Robert M.: Tables for Infancy and Early Childhood, Children’s 
Bureau, U.S. Dept. of Labor. 


’ Average 
Height weight 1 3 6 DT Nez a ASinte24 a SO S6lel 48) |G tee 
(inches) |for Height | mo. |mos. | mos. | mos. | mos. | mos. | mos. | mos. | mos. | mos. mos. | mos. 


(Pounds) 

20 8 8 
21 9% 9 | 10 
22 1014 10 | 11 
23 12 11112) 1.13 
24 1314 12 | 13 | 14 

: , A 
25 15 13 | 14 | 15 | 16 
26 1614 15 AZ) jet7 01) 18 
27 8 16 | 18 | 18 | 19 
28 194% 19 | 19 | 20 | 20 
29 20% 20m 240 et 2d 
30 22 22a 22 ee eae 22 a2 
31 23 PENI OXS | MOR GES OY 
32 2443 24 124 | 24 | 25 | 25 
33 26 26 | 26 | 26 | 26 | 26 
34 27 Pp NOX Nf | ho2r) 
35 2944 29 |29 | 29 | 29 } 29 
36 1 SObu|| Steteste Hest 
37 32 B20 32 = 13251 S20 | 32 
38 3314 33 | 33 | 33 | 34 
39 35 35 | 35 | 35 | 35 
40 3644 36 | 36 | 36 | 36 
41 38 38 | 38 | 38 
42 394 39 | 39 | 39 
43 4144 41 | 41 | 41 
44 434 43 | 43 
45 4514 45 | 45 
46 48 48 
47 50 50 
48 52143 52 
49 55 55 


Norss: 
1. Weight is stated to the nearest pound; height to the nearest inch; age to the 
nearest birthday. 
2. Up to and including 34 inches the weights are net. Above this the following 
amounts have been added for clothing (shoes, coats and sweaters are not included) : 


35 to 39 in. 114 pounds. 
40 to 44 in. 1144 pounds. 
45 to 49 in. 134 pounds. 


THE FEEDING OF INFANTS UNDER SPECIAL CONDITIONS 


Undernourished Infants.—Infants who are below the normal 
weight for the age, as the result of improper feeding or disease, need 
as much total food as normal infants of the same age. The total 
metabolism of these infants is not very different from that of normal 
infants and in addition an extra amount of food to provide for delayed 
growth is necessary. Unfortunately, such infants often have a dimin- 
ished digestive capacity and are at times unable to take the optimum 
amount of food. It is therefore important that the food should be 
one which is easily digestible as well as of high caloric value. For 
this purpose the mixtures of lactic acid milk and corn syrup are pref- 


256 NUTRITION AND DIET 


erable to whole sweet milk dilutions. A satisfactory feeding formula 
for many malnourished infants consists of undiluted whole lactic 
acid milk to which has been added approximately 3 ounces of Karo 
syrup to the quart. This food mixture is easily digested and has a 
fuel value of 30 calories to the ounce. 

Undernourished babies should be fed 5 or 6 times a day, as in this 
way more total food will be taken than when there are fewer feedings. 
It is not unusual to see an undernourished infant 6 months of age 
weighing less than 7 lb. take as much as 5 or 6 ounces of the mixture 
mentioned 6 times a day or a total of about one quart, having a total 
fuel value of as much as 1,000 calories. In the case of infants who 
take very few ounces at a feeding, it is often desirable to raise the 
food value of the mixture by adding 1 or 2 oz. of dried milk preparations 
such as “Dryco”’ to the total day’s food. The dried milk has the 
advantage of increasing the fuel value without appreciably increasing 
the bulk. 

In the case of infants who have become malnourished solely as 
the result of an insufficient amount of food, a prompt response to_ 
proper feeding is to be expected. A considerable number of mal- 
nourished infants fail to respond, however, and in these infection is 
usually present. The most common types of infection are in the mid- 
dle ear, mastoid, nose and throat or genitourinary tract. Less fre- 
quently the chronic infections of syphilis or tuberculosis are present. 
Any of these infections should be sought for and appropriately treated 
or the feeding will not be successful. 

A certain number of infants have lapsed into such a severe state 
of malnutrition as to be unable to make use of the food given. Certain 
of these infants have been shown to have a low blood volume and 
dependent upon this a poor peripheral circulation. Increasing 
the blood volume by repeated transfusions often leads to a better 
utilization of food and consequent satisfactory gain in weight. The 
intravenous injection of glucose in 10 or 20 per cent solution (20 ce. 
per Kg. of body weight) is a valuable means of giving an immediately 
available food supply and of temporarily increasing the blood volume. 

Feeding during Acute Illnesses.—During acute febrile illnesses 
the infant’s appetite is decreased. There is, at the same time, a 
diminished digestive capacity. The general character of the feeding, 
however, need not be very different from that in health. The milk 
mixtures used may be of the same type and the infant allowed to take 
all his appetite dictates. He will usually take less than when well. 
Solid foods and the various accessory foods such as cereals and vege- 
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tables may be omitted temporarily. Water should be offered at 
frequent intervals and if not well taken should be forced. Food, 
however, should not be forced during the acute stage of infections, 
but during prolonged illness food must be forced or given by gavage. 

Feeding during Hot Weather.—The infant needs less food during 
very hot weather and his digestive capacity and appetite are also 
decreased. Digestive disturbances during hot weather are chiefly 
due to bacterial contamination of the food. It is especially important 
that the food should be rendered free from harmful bacteria by pas- 
teurization or boiling and kept free by proper care and refrigeration. 
Lactic acid milk is an especially suitable food for use during hot weather 
because it does not furnish a good medium for bacterial growth and 
because it is readily digestible. As there is a much greater evaporation 
of water from the body during warm weather, an extra amount of 
water must be given to infants. Water should be offered freely about 
midway between feedings if the baby is awake. It is better to supply 
water in this way than by dilution of the milk formula. 

Teething.—No change in the general character of the food is indi- 
cated, but it is well to offer the infant hard toast or crackers to chew on. 
Teething rarely, if ever, causes gastro-intestinal symptoms. If severe 
diarrhea or vomiting occurs at this time the cause is much more likely 
to be some form of infection rather than the teething process itself. 

Vomiting.— Vomiting during infancy is due to a wide variety of 
conditions, the most common of which are distention of the stomach 
by swallowed air, the presence of infections, too frequent feedings, 
too large quantities at a feeding, gastric irritation due to unsuitable 
articles of food, pyloric stenosis, acute abdominal conditions such as 
appendicitis or intestinal obstruction or intracranial conditions. 

All young infants swallow a certain amount of air which remains in 
the stomach for some time. When food is taken into a stomach 
already containing air, the total volume of the food and air may be 
sufficient to distend the stomach to such an extent that expulsion of a 
part of the contents occurs. If a baby is in the recumbent position 
when vomiting occurs, the food is first forced out. If he is held in 
an upright position, the air bubble rises to the cardia and is readily 
expelled. If an infant is held in a semi-upright position during nursing 
much less air is swallowed than when he is recumbent. Before each 
feeding a baby should be held up and allowed to belch and after the 
feeding should be held over the shoulder and patted on the back until 
swallowed air has escaped. Babies who persistently swallow air and 


vomit as a result may have to be kept propped up in bed a large part 
17 
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of the time. By simple attention to the detail of elimination of swal- 
lowed air, vomiting often ceases in the case of infants, without any 
change being made in the character of the feeding. 

Infants who are fed more frequently than every four hours, are 
especially likely to vomit and in a fair number of these vomiting ceases 
when the feeding intervals are lengthened. The forcing of too large 
amounts of food at a time may be followed by vomiting or “spitting 
up.” Such spitting up is much more frequent in infants who are fed 
on very dilute milk mixtures than in those given more concentrated 
feedings. When dilute mixtures are given the infant, he has to take 
much larger volumes to satisfy his hunger and consequently over- 
distends his stomach. Some infants seem to have unusually small 
stomach capacities and these should be given small volumes of con- 
centrated food. The types of concentrated food mixtures used are the 
same as in the treatment of malnutrition. Infants occasionally 
develop the habit of rumination or voluntary vomiting. The vomiting 
effort is often preceded by facial grimaces and contortions of the body. 
With these infants an effective method of treatment is the feeding of 
milk mixtures thickened by the addition of 10 or 15 per cent of barley 
flour, rice flour, or farina. The flour is mixed with a small amount of 
cold water so as to form a paste and this is stirred into the milk and the 
whole boiled for twenty minutes. The resulting mixture should be so 
thick that it adheres to an inverted spoon. Such mixtures can not be 
fed from a bottle, but can be given from a large nipple with the tip cut 
off or fed with a spoon. 

When pyloric stenosis exists, the vomiting is of a projectile char- 
acter and waves of gastric peristalsis may be observed. A tumor at 
the pylorus may, at times, be felt. A certain proportion of cases of 
pyloric stenosis respond well to dietetic or medical treatment and do 
not need to be operated upon. In the case of young breast fed infants 
who are vomiting a great deal as the result of pyloric stenosis, prompt 
operation is usually indicated. In the less severe cases, the feeding 
intervals should be lengthened to four hours and atropine given before 
each nursing up to the physiological effect of flushing. A breast fed 
baby should not be weaned, but should be operated upon if these 
measures are not successful. 

In the case of artificially fed babies, atropine should be tried. The 
feeding should be at long intervals and the food thickened as in the 
treatment of rumination. When vomiting occurs within half an hour 
after a feeding, an amount of food approximately the same as that 
vomited should immediately be given. In this way a certain number 
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of infants with pyloric stenosis are able to retain a sufficient amount of 
food to make normal gains in weight. The food should always be a 
concentrated one. 

In general, the treatment of vomiting consists in long feeding 
intervals, the giving of a concentrated rather than a dilute food and at 
times a food thickened so that it cannot be readily vomited. 

Colic.—Colic is especially common in babies who are underfed and 
consequently swallow much air. Gross overfeeding, especially with 
large amounts of fermentable sugar is a less frequent cause of colic. 
The prevention of colic consists in the proper regulation of the diet to 
avoid the errors just mentioned. 

Constipation.—Constipation in infants results when there is an 
insufficient stimulus to peristalsis, when the intestine fails to respond 
to a normal stimulus or when the food residue is of such a nature as to 
form firm hard masses which are expelled with difficulty. Since the 
normal stimulus to peristalsis is food, and especially easily fermentable 
carbohydrate, an insufficient total amount of food or a relative insufhi- 
ciency of carbohydrate results in constipation. A food containing a 
large amount of casein and fat with little carbohydrate, for example 
cow’s milk without added sugar results in the presence of a considerable 
amount of insoluble calcium and magnesium soaps in the intestinal 
tract which do not stimulate peristalsis and tend to accumulate in firm 
putty-like masses. Constipation, therefore, is more frequent in arti- 
ficially fed infants than in those fed on breast milk with its larger pro- 
portion of carbohydrate and smaller proportions of casem. Many 
artificially fed infants have only one or two firm stools a day and this 
need not be considered abnormal. 

No treatment of constipation is necessary unless there are actual 
symptoms present. Regulation of the diet rather than the use of 
laxatives constitutes the proper treatment for constipation. The diet 
should be adequate in amount and should contain a sufficient propor- 
tion of fermentable sugar. The addition of difficultly fermentable 
carbohydrate such as starch or Karo Syrup, does not usually relieve 
constipation. A sugar of especial value is liquid malt extract which is 
highly fermentable. Constipation in the breast fed baby may be 
conveniently treated by giving one to four teaspoonfuls of liquid malt 
extract in a small amount of water after a morning nursing. The exact 
amount to be given must be determined by the response in the individ- 
ual case. In the case of the artificially fed baby from 14 to 1 oz. of 
liquid malt extract may be added tothe total daily feeding. In thecase 
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of infants over a year of age, the addition of prune juice or pulp to the 
diet is a satisfactory method of treating constipation. 
Diarrhea.—Infants are much more likely to develop diarrhea than 
are older individuals. The digestive tract of the infant is always 
working rather close to its functional capacity and there is but a small 
margin of safety, so that any condition which lowers the function of 
digestion and absorption may lead to the accumulation of food in the 
intestinal tract which is readily broken down by the organisms present 
with the formation of irritating products. Furthermore, the bacteri- 
cidal activity of the gastric juice of the infant is distinctly less than 
that of the older individual, so that various organisms contaminating 
the food are more likely to pass into the intestinal tract. Infants also 
seem to have less immunity to certain intestinal bacterial infections 
than do adults, for example food contaminated with a small number of 
dysentery bacilli may bring about serious dysentery in an infant, 
whereas the same food may cause only slight diarrheal symptoms in 
an adult. Other bacteria which are apparently harmless to the adult 
are capable of bringing about diarrhea in the infant. A very common 
cause of diarrhea in infants is the presence of infections entirely out- 
side of the gastrointestinal tract, for example in the ears, nose, throat, 
chest or genitourinary tract. Unless these infections are appropriately 
treated, diarrhea will continue irrespective of any changes in the 
character of the feeding. It is not generally realized that under-feed- 
ing may give rise to chronic diarrhea during infancy. The giving of an 
adequate diet not infrequently leads to a cessation of the diarrhea. 
When an infant is given an adequate diet, properly sterilized, 
diarrhea is of infrequent occurrence, except in the presence of paren- 
teral infections. Keeping the food free from harmful bacteria is the 
most effective method of preventing diarrhea during infancy. Food 
in which there is a disproportionately large amount of fat or easily 
fermentable sugar should be avoided, as each of these predisposes to 
diarrhea, Lactic acid milk, because of its acidity is a poor culture 
medium for most harmful bacteria. The acid milk is also easily 
digested and therefore not likely to remain unabsorbed in the 
intestinal tract. This is a good form of food for the prevention of 
diarrhea, especially during the summer months and is a food to be 
preferred during an acute attack of diarrhea. Ss 
When diarrhea is due to parenteral infection, no change in the 
character of the feeding is indicated, providing the infant is receiving 
a lactic acid milk formula. Under such circumstances, the diarrhea 
will continue as long as the infection is present and will clear with the 
subsidence of the infection, irrespective of changes in the diet. 
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When diarrhea is obviously the result of taking some unsuitable 
article of diet, a short period of starvation may be instituted during 
which time the infant receives nothing but water by mouth. The 
customary feeding may then be resumed. In most cases of diarrhea 
it is neither necessary nor advisable to starve the infant, even tempor- 
arily, unless the previous feeding has been an unsuitable one. It is 
particularly important that no starvation period be instituted in the 
case of undernourished infants. The feeding should consist of lactic 
acid milk with Karo syrup in the same proportions ordinarily given 
to well babies, but the infant should not be forced to take as large 
a total amount. 

In certain rare instances, diarrhea seems to be due to the presence 
in the intestinal tract of a special group of proteolytic organisms. In 
these cases, which are rare, it may be necessary to withhold all milk 
for a number of days and give the infant only carbohydrate in the 
form of corn syrup or starch water. In any case in which the symp- 
toms of diarrhea are definitely increased by the giving of food, the food 
should be diminished in amount. — 

In all cases of diarrhea it is essential that the water supply 
of the body be maintained. Water must be given frequently in 
as large amounts as the infant will take. If the weight drops off 
rapidly and if the infant appears desiccated, water must be given sub- 
cutaneously or intraperitoneally in the form of normal saline solution. 

In bacillary dysentery, there is fever and usually the presence of 
blood, mucous and pus in the stools. Dysentery is a self-limited 
disease and runs its course little influenced by the character of the 
diet. No food should be given which definitely increases the symp- 
toms, but at the same time the infants should not be starved during 
the prolonged course of the disease. . It is important to realize that 
the diarrhea. continues on any sort of a food or when no food at all is 
given. A reasonable amount of readily digestible food must be 
given these infants, even if it has to be gavaged. As fat seems to 
exert an especially irritating action on the intestinal tract in the pres- 
ence of dysentery, the feeding should be one low in fat such as 
boiled skimmed milk or skimmed lactic acid milk, preferably the 
latter. Easily fermentable sugar should be avoided but 1 or 2 ounces 
of Karo syrup, or the even less fermentable commercial dextrin may 
be added to the day’s diet. Cereal gruels are fairly well digested, 
and do not tend to increase the diarrhea. These may, to advantage, 
be added to the diet in reasonable amounts. 


CHAPTER X 


DIET AND REPRODUCTION 


REPRODUCTION 


Fertility is dependent in no small degree on diet. In fact, students 
of nutrition have come to regard the ability of an animal to reproduce 
and rear successfully its young as the best criterion of fitness and 
vigor, and they appraise the nutritive value of a given ration by 
the number of litters produced by animals on such a diet. Stock 
raisers appreciate this and give an extra allowance of food to their 
breeding animals. The practice in the highlands of Scotland of sup- 
plementing the food of the sheep just before the period of the annual 
oestrus is said to increase materially the fertility of the flocks. ‘‘The 
capacity for reproduction is a function of the well-being of the animal, 
and dietaries which affect the general well-being either adversely or 
favorably, affect the function of reproduction in like manner.”’! 

There are no doubt many unknown factors, but in general it can 
be said that the character of the animal’s food influences fertility in 
two ways: (a) through improvement in general vigor and well-being 
and (b) by means of at least one substance which has a specific influence 
on reproduction. 

Any deficiency, whether mineral, vitamin or protein, is likely to 
influence fertility in an unfavorable manner; this applies to man as well 
as to the lower animals. Authentic instances have been reported in 
which apparent sterility has been corrected by changes in diet. The 
sexual urge is materially influenced by diet; it has been the experience 
of those young men who have served as subjects in feeding experiments 
with reduced rations, particularly when the protein quota was 
restricted, that there was a distinct lowering of libido. During the war 
period in Germany Rubner? observed that the restricted food supply 
was responsible not only for a lowering of the libido in men but for 
amenorrhea and such other menstrual disturbances in women as an® 
known to lower fertility. Mineral deficiency is probably responsible 
for the fact that rats fed exclusively on cow’s milk reproduce little, and 
that the few young who are born do not long survive.’ Lack of 


vitamins will produce sterility. Vitamin A has a profound influence on 
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menstruation and therefore on fertility. The depressing influence of a 
diet lacking in protein has received frequent comment; Slonaker and 
Card‘ found that when the rat was restricted to a vegetarian diet there 
was a marked delay in pubescence with lessening of fertility ranging 
from 40 to 92 per cent of the normal, and that normal reproductive 
activity reappeared when a liberal diet containing more protein was 
allowed. The beneficial influence of a liberal protein intake upon 
reproduction was discussed with the Protein Problem in Chapter III. 

Improvement in the general nutritive state of an apparently well 
nourished animal or attention to even relatively minor matters of 
general health would seem to influence fertility. The addition of agar 
to the synthetic diets of experimental animals has been found to 
improve intestinal function to such an extent as to increase fertility.’ 
Sherman and Campbell® found that the addition of milk to an already 
adequate diet for rats not only improved their general vigor, but also 
increased their fertility. These authors explain this by the statement: 
‘Evidently there is not only a line to be drawn but a wide zone to be 
explored between adequate and optimum nutrition.” 

In short, it has been abundantly demonstrated by animal experi- 
ment that deficiency of any kind, great or small, will affect fertility 
unfavorably, and that anything which improves the general health 
tends to increase fertility. It has been well stated that reproduction 
is not the function of the generative organs alone but of the whole 
organism; the well-being of the entire animal is of determining 
influence. 

Not only is reproduction indirectly influenced by a host of dietary 
factors, but it is also directly controlled by a recently discovered factor 
of specific influence. Evans and Bishop,’ in their studies on reproduc- 
tion in mice, have discovered that the absence from the diet of a certain 
specific substance, at first designated substance X but now called 
vitamin E, will result in a peculiar form of sterility. They were able 
to observe accurately the complete sexual history of these animals, and 
they discovered the interesting fact that while the female deprived of 
this factor but permitted an otherwise adequate diet will conceive in a 
normal manner, she will not give birth to the expected progeny. They 


report: 


Necropsies performed late in gestation show various stages in the resorption of the 
young. A normal proportion of eggs have been fertilized and implanted . . . Some 
of the implantations have apparently begun to absorb shortly after their establishment. 
In them no traces of the embryo persists; whereas in other cases macerated embryos or, 
indeed, large fetuses may be found; rarely a single fetus is found still living . . . 
Studies of the uterine mucosa just before implantation . . . show that the “implanta- 
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tion bed” is abnormal, for a quite massive extravasation of erythrocytes has occurred, 
presumably by diapedesis, infiltrating the connective tissue meshes of the endometrium. 
When placentas are established, these exhibit a similar type of abnormality, for there are 
hemorrhages in them and other circulatory faults, chief of which is the occurrence 
of characteristic greatly distended maternal venous sinusoids. 


These authors find that not only the placenta but the fetus also is 
affected and probably the spermatozoa as well. A group of other 
workers with mice report: “‘ Male animals exhibit lack of X (vitamine E) 
in a very different way, and our experience thus far indicates that 
deprivation of X beyond approximately the 150th day of life probably 
causes irreparable damage.’’® 

The discoverers of this vitamin seem to have demonstrated satis- 
factorily that it has an identity of its own and is distinct from the 
other known vitamins. It has been found in liberal amounts in fresh — 
green leaves and dry leaves, especially lettuce; also in whole wheat and 
oats. It is present in egg yolk and in meats, especially liver and the 
jaw and cheek musculature of the cow. It is interesting that it is 
almost totally absent in milk. 

Summary.—Many dietary factors influence fertility. Omitting all 
considerations except those of diet, it can be said in a general way that 
marriages between people who partake of a liberal well balanced diet, 
in which are included milk and milk products, a generous amount of 
protein, an abundance of the green leaves of vegetables and the whole 
grains, and who thus escape all forms of nutritive failure, are more 
likely, other things being equal, to be blessed with offspring. When 
advice is asked concerning the avoidance of sterility it is not out of 
place for the physician to inquire minutely into the diet of both hus- 
band and wife; when dietary faults can be detected, their correction 
will enhance the likelihood of progeny. 


PREGNANCY AND LACTATION 


Pregnancy.—The pregnant woman should eat just what any other 
woman should eat who would preserve full health and vigor. There 
are no prohibitions which do not apply in equal measure to both. 
Because of her additional burden, however, it is doubly important that 
the expectant mother be assured a diet which is in every respect 
adequate, particularly as regards fuel value, protein content, mineral 
content and richness in vitamins. a: 

During the first half of pregnancy the woman’s metabolic rate is not 
appreciably altered, and her fuel requirement remains unchanged. 
After the fourth month, the more rapid development of the fetus calls 
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for a gradually increasing caloric intake. This was demonstrated by 
studies on a pregnant woman made under ideal conditions by Root and 
Root’ as well as by earlier studies on several subjects by Carpenter and 
Murlin.1° The data of Root and Root will be found in Table 1 and 
Chart 1. 

These tables show that the basal metabolism in the fifteenth week of 
pregnancy was 1.5 per cent below the Harris-Benedict standard for a 
woman of the same height and weight. The metabolic rate gradually 
increased until a few days before delivery, when it was 23 per cent 
above that of five months earlier. There was a simultaneous increase 
in weight of 14 per cent. Had the gain in metabolism merely paral- 
leled the gain in weight, the former would have been only 5 per cent, 
instead of 23 per cent, greater. Thus, it is evident that the newly 
formed tissue has a higher specific metabolism per kilogram than that 
of the woman during sexual rest—37 calories per kilogram for the 


TaBie 1.—Computed Basal Metabolism* 


Increase in 
Gavaen Body Com- Deviation Galbeies Calories per 
: puted from 24 Hours 
Date, 1922 Pe Pulse Mine ee Calories | H. and B.t ene Over Average 
: Minute, (Nude), per . 
Ce. Kg. per Standard, 24 Hours of Feb. 9 to 
24 Hours| Percentage March 2 
Percentage 
EI Oi, chess a te 188 90 53.6 1,308 — 1.5 24.4 
Mop Toles hour 181 76 54.1 1,260 WA 23.3 
I ae Ole tal Aan 179 76 54.1 1,240 al 22.9 
Wiis 10, © oan le any 76 56.4 1,297 — 4.2 22.4 4. 2.2 
5 aa a) Ho arate Rett 190 80 Sheil 1,321 — 3.3 22.9 + 4.1 
PATTIE ings co 194 87 Bat: 1,347 — 1.3 PARC: + 6.1 
LG Sw Mee er 194 84 58.6 1,347 = 1.6 22.9 + 6.1 
Wavaloyeice) 3 208 99 59.1 1,448 te 3 24.4 seta 
MIE PY re inne 204 87 60.0 1,421 422.6 23.6 +12.0 
Wane Sacer 209 74 60.9 1,454 + 4.4 23.9 +14.6 
Gumeses ee ee 221 82 61.8 1,530 + 9.5 24.8 +20.6 
ral yall teh tte 218 77 61.8 1,514 tS a2 24.6 +19.3 
WATE LO ete cd eccye 225 96 61.4 1,561 +12.1 25.3 +23.0 
WabyeeOies tos air 221 87 60.9 1,530 +10.1 25.2 +20.6 
July 31 delivery 
ANE s O,2 4 auto,» hes 190 87 52.3 1,321 + 0.7 25.2 + 4.1 
AUER 2 e-tids 3 13 187 82 52.3 1,301 —- 0.9 24.9 + 2.5 
PAUP oUt aye ss 168 61 52.3 1,167 —11.5 22.3 — 8.0 
EPMO AG Lalend «3 165 58 52.0 1,147 —12.9 22.1 — 9.6 
CG) any ee eG Were 76 53.2 1,227 — 7.5 23.0 — 3.3 


+ This table is taken from Root, H. F., and Root, H. K.: Basal Metabolism during Pregnancy 
and Puerperium, Arch. Int. Med. 32: 411, 1923. 

_ All the metabolism figures reported in this paper were based on the revised methods of 
calculation resulting from a critical test by Dr. T. M. Carpenter of the Nutrition Laboratory 
of this portable apparatus (by burning known amounts of alcohol) and represent most accurate 
measurements of the oxygen consumption. 

{ “HH. and B.” is an abbreviation for Harris and Benedict, Carnegie Institution, Washington, 
Pub, No. 279, 1919, Tables 3 and 4, pp, 260 et seq. 
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fetus at term, and 23.5 calories per kilogram for the mother at four 
months. Following delivery there was a gradual fall in the mother’s 
metabolic rate per kilogram to a point 9.6 per cent lower than at the 
beginning. Carpenter and Murlin state that the mother’s metabolism 
plus that of her infant equals her total metabolism just before delivery. 

For a fuller discussion of the metabolism of pregnancy the reader is 
referred to a recent review by Harding."4 
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Cuart. 1.—Curves for pulse rate per minute, body weight, basal heat production 
per twenty-four hours and per kilogram per twenty-four hours, and vital capacity 
from the fifteenth week of pregnancy until the eighth week after delivery (July 31, 
1922). (From Root and Root.) 


The conclusion is warranted therefore that the expectant mother 
requires no increase in the amount of food until the fourth month of 
pregnancy; after this her fuel needs gradually increase until the end of 
the ninth month, when her caloric intake should be about 20 per cent 
higher than at the beginning of pregnancy. 

Because the pregnant woman is building new tissues, her need for 
protein increases at a slightly higher ratio than her total fuel require- 
ment. Lack of protein, however, unless extreme, will not affect the 
development of the fetus; the mother, in case of need, breaks down her 
own tissues in order to secure the amino-acids necessary for the con- 
struction of the fetal tissues, and it is only when starvation is extreme 
that the fetus suffers. Therefore, for the conservation of her own body 
tissues as well as for the sake of her infant, the expectant mother should 
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have an adequate protein intake. Meat is of value because of its yield 
_ of the requisite amino-acids; the same applies to eggs. Milk is of the 
highest value, both because of the excellence of its proteins and for 
other reasons. 

Great harm may come to the fetus if the diet of the mother is lack- 
ing in mineral elements. This applies in equal measure to the nursing 
infant. Calcium, phosphorus and iron!? are the elements for which 
there is most pressing need. True, the mother up to a certain point 
will draw on her own stores of ash material in order to supply her 
infant; but, unfortunately, she thus produces in herself at times dental 
caries, weakness of the bones and other changes. When her diet, 
however, is especially poor in mineral elements, the child also must 
suffer. Milk is very rich in calcium, the element most often lacking 
in the diet. This is another reason why the pregnant woman and the 
nursing mother should take milk in liberal amounts. Milk is lacking 
in iron, but an adequate amount of this element can be obtained from 
meat, eggs and green vegetables. 

Vitamin shortage in the diet of the mother will bring disaster to the 
off-spring. The body has the power of storing in some small measure 
vitamin A, but apparently it does not store the other vitamins. Even 
this store of vitamin A is finally exhausted unless the diet makes good 
the daily loss. With an insufficient supply of vitamins, the fetus 
develops poorly and the infant comes into the world defective and a 
ready victim of disease. It has been shown in experimental animals 
that the character of the suckling’s teeth can often be predetermined at 
will by varying the vitamin content of the mother’s food. The mem- 
brane from which the tooth is developed, and which determines its 
future integrity, is laid down during intra-uterine life; the character of 
this membrane depends on the nature of the mother’s food. If the food 
is lacking in vitamins, this membrane will be defective, and the tooth 
will be poorly formed and subject to early decay. It is said that the 
alarming prevalence of dental malformation and decay in American 
children is due to faulty nutrition before birth and during infancy and 
childhood.'*? An adequate supply of vitamins and mineral matter in 
the food of the mother is the best insurance for good teeth in the off- 
spring. If flat feet, bow legs, poor musculature and faulty posture are 
to be avoided, and if the child is to be well developed, robust and active, 
the food of the mother during both pregnancy and lactation must con- 
tain an adequate supply of vitamins and mineral elements. 

Attention during the period of pregnancy and lactation should be 
given to the mother’s digestive organs. Fear, anxiety and exhaustion 
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unfavorably influence the digestion, and therefore they should be 
guarded against. The avoidance of constipation also probably aids in ~ 
the assimilation of food. It is important that the woman at this time 
be given simple, easily digested food, and that it be eaten at regular 
intervals. 

To summarize: After the fourth month of pregnancy the diet should 
gradually be increased in amount until term, when about 20 per cent 
more calories shal] have been added. It should be kept at this 
increased figure until the end of lactation. This means that the preg- 
nant woman of sedentary habits and of average size should take some- 
where between 2,500 to 3,000 calories. 

Milk, because of the high biologic value of its proteins and its 
richness in vitamins and mineral elements, should form a large part of 
the diet. The woman should take at this time not less than 1 quart 
of milk each day, preferably more. Milk products, such as cheese, 
and modified forms of milk, such as custards, cocoa and buttermilk, 
may in part be substituted. 

She should take each day at least one salad and two liberal helpings 
of green vegetables, such as spinach, lettuce, cabbage, cauliflower, peas 
and beans. Fruit also is desirable. 

To assure the necessary protein intake of 100 Gm. or more, a small 
piece of meat or fish and perhaps two eggs daily are usually required. 

One or two helpings of cereal, preferably from the whole grain, 
with cream, should be taken. Bran mixed with stewed fruit or pud- 
ding of bran and whole wheat is good. A liberal amount of bread and 
butter should be eaten and perhaps preserves, honey and the simpler 
desserts. Fats in the form of butter, cream, mayonnaise or bacon 
should be added in amounts sufficient to bring the fuel value of the diet 
to the required figure. 

It is often advisable to give the nursing mother something between 
meals. An orange, thin oatmeal gruel with cream, bouillon and the 
yolk of an egg or milk with graham crackers are suitable. 

When the cost of food is not an important factor, menus I to IV 
inclusive given below may be taken as a criterion of the diet for the 
pregnant woman who is active and requires about 3,000 calories. 
When economic considerations are important, menus V and VI may 
be accepted as guides. Ss 
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Menus in Pregnancy (Liberal Cost) 


Note: These menus do not provide the full amount of milk which is sometimes 
advisable. In suitable cases one to three glasses daily may profitably be added. 


le 


BREAKFAST: 
1 orange 
5 heaping tbsp. puffed wheat with 2 tsp. sugar and 14 cup whole milk 
1 soft boiled egg, 1 small slice of toast, 14 tbsp. butter 
1 cup coffee or cereal coffee with 1 tsp. sugar and 14 cup cream 
DINNER: 
1 lamb chop 
3 heaping tbsp. creamed carrots 
Average helping green peas 
Lettuce salad with Thousand Island dressing 
1 slice whole wheat bread with 14 tbsp. butter 
2 heaping tbsp. apple tapioca pudding with 1 tbsp. whipped cream 
1 glass skimmed milk 
SUPPER: 
1 cup cream of spinach soup with 2 crackers 
6 panned oysters on toast, 1 tsp. butter 
Fruit salad (14 orange, peach, pear) with 1 tbsp. cream dressing 
1 whole wheat or graham muffin with 1 tbsp. butter 
1 glass milk 


Beptme: 3 figs or handful of raisins 
Average calories—2,585 


He 
BREAKFAST: 
Small dish of prunes with juice 
2 heaping tbsp. oatmeal with cream and sugar 
1 medium broiled tomato and 1 crisp slice bacon 
2 medium slice toast or 1 large muffin with 1 tbsp. butter 
1 cup coffee or tea with cream and sugar 
DINNER: 
1 medium serving roast beef or fish 
1 heaping tbsp. mashed potatoes 
2 heaping tbsp. spinach with egg, 1 slice 
Medium tomato salad with 1 tbsp. mayonnaise 
A. h. prune whip (2 tbsp. prune pulp, 1 egg white, 1 h. tsp. sugar) served 
with 1 h. tbsp. whipped cream 
1 corn muffin with 1% tbsp. butter 
1 glass milk. 
SUPPER: 
1 egg omelet 
A. h. stewed tomato 
A. h. hominy grits with 1 tsp. butter 
A. h. lettuce salad with French dressing 
2 medium toast or bread with 1 thsp. butter 
1 small serving fruit ice 


Beprime: 1 glass milk and 2 figs 
Average calories—2,800 
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. BREAKFAST: 


DINNER: 


SUPPER: 


BEDTIME: 


IVE 


BREAKFAST: 


DINNER: 


SUPPER: 


BEDTIME: 
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14 grape fruit or 1 peach or pear 

3 tbsp. grapenuts with 1 tsp. sugar and }4 cup cream 
1 poached egg on toast 

1 cup coffee, tea or cereal coffee with cream and sugar 


6 scalloped oysters 

Small baked potato with 1 tsp. butter 

A. h. creamed cabbage 

A. h. beet and egg salad (14 cup beets, 1 hardboiled egg and 1 tbsp. mayon- 
naise) on lettuce 

Fruit cup (1% grapefruit, orange and few grapes) 

1 slice bread with 14 tbsp. butter 

1 glass milk. 


14 cup creamed dried beef on toast 
3 heaping tbsp. buttered carrots 
A. h. vegetable salad (1 spoon peas 
1 spoon string beans 
1 spoon chopped cabbage 
A bit of onion : 
1 tbsp. mayonnaise or French dressing) 
1 slice whole wheat bread with 14 tbsp. butter 
Liberal size cup or boiled custard 
1 glass milk 


1 apple or average helping dried fruit 
Average calories—2,800 


16 glass orange juice 

A. h. farina with cream and sugar 

2 strips bacon, crisp on 1 slice creamed toast 
Beverages 


Small serving roast chicken 

1 spoon rice with butter 

A. h. corn pudding 

34 cup green peas 

Medium stuffed (with celery and mayonnaise) tomato salad on lettuce 
2 rolls with 1 tbsp. butter 

A. h. ice-cream 


Cream of pea soup with croutons 

4 slices dried frizzled beef with 1 medium broiled tomato 
A. h. buttered asparagus on toast 

A. h. fruit salad 

1 glass milk 


46 


A. h. figs or raisins. 
Average calories—2,775 
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Menus for Pregnancy (Low Cost) 
Wi 


BREAKFAST: 
A. h. oatmeal with cream and sugar 
Dish of stewed apples or prunes 
2 slices whole wheat or graham bread 
1 tbsp. nut oleomargarine 
1 cup coffee with hot milk or cocoa 
DINNER: © 
A. h. beef stew with vegetables (potato, onion, etc.) 
A. h. field peas 
A. h. greens or cabbage slaw 
2 corn muffins or 2 slices bread with 1 tbsp. nut oleomargarine 
A. h. tapioca or cornstarch pudding made with canned milk 
1 glass buttermilk. 
SUPPER: 
A. h. cream of potato soup made with canned milk, 2 soda crackers 
A. h. turnips or carrots 
Wilted lettuce (Average helping lettuce) 
I tbsp. hot fat 
1 tbsp. hot water) 
2 slices bread, 1 tbsp. nut oleomargarine 
1 cup average helping bread or rice pudding with milk or sauce 
1 glass skimmed milk 


Breptime: Handful raisins or 6 or 8 dates. 
Average calories—2,800 


War 
BREAKFAST: 
1 small baked apple or apple sauce 
A. h. homony grits with 1 tsp. butter 
1 scrambled egg 
2 slices bread toasted with 1 tbsp. nut butter 
1 cup cocoa made with canned milk. 
DINNER: 
A. h. baked beef ribs with average sized sweet potato 
A. h. baked macaroni and tomatoes 
A. h. turnip greens 
2 corn muffins with 1 tbsp. nut butter 
A. h. rice pudding 
1 glass buttermilk 
SUPPER: 
1 cup baked bean soup with 4 crackers 
A. h. buttered onions 
A. h. cabbage slaw 
2 slices bread and 1 tbsp. nut butter 
1 glass milk 
1 baked banana 
Beptime: 4 dried prunes and glass of milk 
Average calories—2,950 
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Lactation—It has been demonstrated on experimental animals 
that the total yield of milk and its composition can be markedly 
influenced by changes in the ration. Reduction in protein intake 
causes an immediate reduction in the quantity of milk produced; the 
fat content of the milk as the result of protein restriction may be 
altered in either direction or it may remain unchanged. Reduction 
in the fat of the ration causes little or no change in the milk, either in 
amount or composition, until the total fat of the diet falls very low, 
approximately 1 Gm. per kilogram of body weight; at this point both 
the quantity of the milk and its fat content will be reduced. Moder- 
ate changes in the carbohydrate intake do not seem to effect the 
amount or the composition of the milk, but when the carbohydrate of 
the ration falls so low that it represents less than 50 per cent of the 
total caloric intake, a pronounced falling off in the milk yield follows. 
A reduction in the mineral ash of the ration is not immediately felt, 
but there is a gradual reduction in the total milk yield. 

Thus it is evident from animal experiment that the protein of the 
diet is the most important single factor in determining the amount 
and richness of the milk. Meigs states:!* 

Changes in the quantity of protein fed have a marked effect on the whole milk yield, 
with subordinate effects on the composition of the milk. Changes in the amount of fat 
fed, on the other hand, if they have any effect at all, produce comparatively large 
changes in the fat content of the milk and only moderate changes in the total milk yield. 
The situation may be summed up by saying that a serious shortage in any of the food 
constituents so far studied either throws the milking animal into immediate negative 
balance as far as that constituent is concerned, or causes her to begin manufacturing the 
constituent from some other material. In the cases of protein, fat and carbohydrate, 
however, a serious shortage also has the effect of immediately reducing the amount of 


milk secreted, whereas a serious shortage of calcium and phosphorus may not affect milk 
secretion for a considerable time. 


The vitamin content of the milk is directly dependent on the 
richness of the ration in these same vitamins. The animal cannot 
synthesize vitamins, but must obtain them from the food. Therefore 
the milk of the cow is richest in vitamins when she feeds on green 
pastures or silage, and that of the human mother when she eats largely 
of leafy vegetables, fruits and other vitamin-carrying food. If the 
food is poor in vitamins, the milk will be poor in respect to these same 
factors. 

In caloric value the food of the nursing mother must be sufficieat 
to meet her own needs and that of her infant plus a certain factor of 
safety. It is fair to assume that the dietary factors which influence 
the milk yield of the cow and the goat, which have just been discussed, 
have a like influence on the human mother. During the nursing 
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period, the infant’s daily fuel requirements are about as given in 
Table 2. | 


TasLe 2.—Infant’s Daily Fuel Requirements during Nursing Period 


Calories Per 


Months" Pound 
RE ee eee eee 60 
SHPO 57, Sov DU. ae Sete CRO TSO IEEE ors a ee ne 50 
BAKO ing cath Ok ie auto Milne aN Mies Reel aa ati ke a 45 
OAC ORL Serer) PONE Eee eter ne Seton we Th Be. Abo o2 th 40 


Thus the fuel requirement of a mother of average height and weight 
and of sedentary habits, nursing a 5 month’s infant weighing 12 
pounds, may be computed as shown in Table 3. 


TaBLe 3.—Fuel Requirement of Nursing Mother 


TRO TENTOUMC Ie eee Rea see des coe eRe Leos rere chaz sky ee 2,400 calories 
Horzintant ofl 2ilbsa tne iss omc ee ante ee eas 600 calories 
Plus energy lost in converting food into mother’s milk. ... 60 calories 


3,060 calories 


Roughly, we can say that a nursing mother of sedentary habits should 
eat as much food as if she were doing moderate work. If in 
addition to nursing. her infant she is actually working, then she 
should take as much food as if she were engaged in hard labor. 

The secretory mechanism whereby the mother converts food pro- 
tein into milk protein is only about 50 to 60 per cent efficient. There- 
fore, in addition to the protein ordinarily required for a woman of 
her size, the diet should provide also about 2 Gm. of food protein for 
every gram of milk protein which she produces; that is, her food should 
supply about three-fourths of a gram (0.75 Gm.) of additional protein 
for every 30 cc. (ounce) of milk she yields. A woman who secretes 
daily from 800 to 900 Gm. (28 to 30 ounces) of milk should for the pro- 
duction of this milk add to her ordinary diet from 20 to 25 Gm. of pro- 
tein. Thus, if she is of small size, a daily intake of 100 Gm. of good 
protein would be sufficient; if she is large, 120 Gm. would be more 
nearly appropriate. The protein should be of high biologic value, 
and a material part of it should be in the form of milk, milk products, 
meat or eggs. 

A continuously adequate supply of vitamins to the mother is 
essential. The leafy vegetables, notably spinach, lettuce, cabbage 
and “greens” are particularly valuable and should always find a 
prominent place in the diet. To insure an adequate supply of 
vitamin C, fresh fruit, particularly oranges, lemons or limes should be 
taken daily, if only in small amounts. Tomtaoes, fresh or canned. 

18 
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will serve the same purpose.’ The necessity for eating an abundant 
amount of vitamin-carrying foods should be emphasized. 

Among the mineral elements, calcium is needed in greatest amount 
and is most often lacking.’ It can be secured in abundance from milk 
and also from green vegetables. An increased supply of phosphorus 
and iron is also needed. The former can be secured: from milk and 
eggs and the latter from lean meats, eggs, fruits and vegetables. Spin- 
ach is of value, not only because of its vitamins, but also for the iron 
which it supplies. 

Milk is the one food which is of greatest value to the nursing mother, 
not because in itself it stimulates milk production, but because of the 
high quality of its proteins and its richness in vitamins and calcium. 
Not less than 1 quart should be taken daily. 

Diet for the Nursing Mother (Liberal Cost) 


Note: These menus do not provide the full amount of milk which is sometimes 
advisable. In suitable cases one to three glasses daily may profitably be added. 


1 

BREAKFAST: 
14 glass orange juice 
1 cup oatmeal, 1 tbsp. sugar, 14 cup cream 
Soft boiled egg, 1 slice toast, 1 tbsp. butter 
1 cup cocoa 


10: a.m. Glass milk 
DINNER: 
1 lamb chop 
1 heaping tbsp. creamed potatoes 
3h. tbsp. spinach with 1 egg yolk and 1 tsp. butter 
Grapefruit salad (14 grapefruit) with 1 tbsp. cream dressing 
Small egg custard 
2 slices bread or 1 large muffin or roll with 1 tbsp. butter, 1 glass milk 
4: p.m. Cup tea with 1 slice toast, 1 tsp. butter, 14 tbsp. jelly or marmalade 
SUPPER: 
1 egg omelet with 1 medium broiled tomato 
A. h. rice or grits with 14 tbsp. butter 
Lettuce salad with Thousand Island dressing 
1 Graham muffin with 1 tbsp. butter 
Peach or pear sauce (2 halves with spice) 
1 glass milk 
Average calories—2,900 + 
1 
BREAKFAST: 
1 medium baked apple with 2 tsp. sugar 
2 tbsp. grapenuts with 2 tsp. sugar and 14 cup thin cream 
1 slice toast, 1 tsp. butter, 1 tbsp. marmalade 
1 cup coffee with 2 tsp. sugar, 2 tbsp. cream 
or 
1 small cup cocoa 


fd 


10: a.m. . 1 glass milk 


DINNER: 


4: p.m. 
SUPPER: 
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¥ small broiled chicken or steak 

1 medium baked potato with 1 tsp. butter 

A. h. greens or creamed cabbage 

Medium tomato salad with 1 tbsp. mayonnaise 

2 slices whole wheat bread or 1 corn muffin with 1 tbsp. butter 
Prune whip, 1 glass milk 


1g glass fruit juice 


~ Toast a la goldenrod (1 hard boiled egg grated over 1 slice creamed toast) 


BEDTIME: 


III. 
BREAKFAST: 


10: a.m 


DINNER: 


4: p.m. 


SUPPER: 


BEDTIME: 


IV. 
BREAKFAST: 


10: a. m. 


A.h. scalloped tomatoes 

Spinach salad (season average helping cold spinach in mold, sit on ice, serve 
on lettuce with 1 tbsp. mayonnaise) 

A. h. date pudding with 1 tbsp. whipped cream 

1 slice whole wheat bread or toast with 14 tbsp. butter 

1 Glass milk 
Average calories—2,940 


A. h. (four) prunes with juice 

A. h. cooked cereal with 2 tsp. sugar and 4 tbsp. cream 
1 shirred egg 

1 bran muffin with 14 tbsp. butter 

1 cup rich cocoa or glass milk 

1 cup tea with sugar, 2 tsp. 1 tbsp. milk 

1 toasted muffin, 1 tsp. butter 


A. h. broiled mackerel with lemon 

A. h. baked spaghetti and tomato 

Spinach with egg yolk, butter 

Carrot and celery salad (1 cup carrots, and celery mixed with 1 tbsp. mayon- 
naise and bit of onion juice) on lettuce 

1 corn muffin, 4% tbsp. butter 

Fruit cup (14 orange and grapefruit) 

Hot tea with 2 tsp. sugar and 2 tbsp. milk 

1 glass buttermilk 


A. h. creamed chicken on toast 


3 tbsp. green peas 
A. h. fruit salad with cream dressing, 4 crackers ° 


1 glass milk, 2 heaping tbsp. Spanish cream 
2 dates or 4 figs 
Average calories—2,900-+ 


Vg glass orange juice 

4 heaping tbsp. puffed wheat, 2 tsp. sugar, }% cup rich milk 
1 scrambled egg and 2 slices crisp bacon 

1 whole wheat muffin, 4 tbsp. butter, 1 tbsp. jelly 

1 cup cocoa or coffee with sugar and 4 tbsp. cream 


1 glass milk and 2 crackers 
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DINNER: 
A. h. roast lamb, 1 small baked potato 
3 tbsp. green peas creamed 
Medium apple and celery salad on lettuce 
1 small roll or 1 slice bread with 14 tbsp. butter 
Orange custard (1 orange, 4 cup boiled custard) 
1 glass milk 
4: p.m. 1 glass buttermilk 
SUPPER: 
A. h. creamed dried beef on toast 
Stuffed tomato baked (with bread crumbs or rice; 1 tsp. butter; well 
seasoned) 
A. h. plain lettuce salad with 1 tbsp. mayonnaise, or Thousand Island 
dressing 
1 small slice whole wheat or graham bread, 14 tbsp. butter 
Pear sauce (2 halves with juice) 
1 glass milk 
BreptiMe: 2 figs or 4 dates 
Average calories—2,800 + 


Diet for Nursing Mother (Low Cost) 

Ve 
BREAKFAST: 

1 cup oatmeal, 1 tbsp. sugar, 14 cup milk 

1 dish apple sauce 

2 slices whole wheat bread or 1 muffin 

1 tbsp. nut oleomargarine, 2 tbsp. syrup 

1 cup cocoa made with canned milk (14 milk, 14 water) 
10: a.m. 1 glass buttermilk, 1 slice bread, 1 tbsp. peanut butter 


DINNER: 
A. h. lamb stew with vegetables 
A. h. greens 
2 corn muffins with 1 tbsp. nut butter 
A. h. pickled beets 
Large piece gingerbread with small piece cheese 
1 glass buttermilk 


4: p.m. Bowl vegetable soup, 4 crackers 


SUPPER: 
A. h. field peas 
A. h. hot whole hominy with 14 tbsp. nut butter 
A. h. cabbage slaw 
2 slices bread, 1 tbsp. nut butter, 2 tbsp. syrup 
1 glass milk, 1 baked banana 
Breptime: Glass malted milk (1 cup milk, 1 heaping tbsp. malted milk powder) 
Average calories—3,050 
VI. 
BREAKFAST: 
1 heaping cup cornflakes, 2 tsp. sugar 
46 cup milk with 1 banana 
2 muffins with 1 tbsp. nut butter 
2 tbsp. syrup 
Cup coffee, 14 cup milk, 2 tbsp. sugar 
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10: a.m. Peanut butter sandwich 


Cup hot tea with 2 spoons sugar, 2 tbsp. milk 


DINNER: 


A. h. roasted soupmeat with baked sweet potato 

A.h. field peas 

A. h. cabbage slaw 

2 corn muffins, 1 tbsp. nut butter 

2 heaping tbsp. bread pudding with raisins, lemon sauce 
1 glass milk 


4: p.m. 1 glass buttermilk 


SUPPER: 


1 glass buttermilk 

2 heaping tbsp. macaroni and cheese 
A. h. steamed cabbage 

2 slices bread, 1 tbsp. nut butter 

2 heaping tbsp. rice custard 


Beptime: Handful raisins. 


_ 


13. 


14. 


Average calories—3,300 + 
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PART II 
NUTRITION IN DISEASE 
SECTION A 


DiseAsSES IN Wuicu DIET Is oF PARAMOUNT 
IMPORTANCE 


CHAPTER XI 
DEFICIENCY DISEASES 


OPHTHALMIA AND RELATED DISORDERS 


Lack of vitamin A retards growth and causes, amid other less 
clearly defined disorders, a characteristic disease of the eye known as 
xerophthalmia.! This disease at first was thought to come from 
lack of lipins, but it is now known that the lipins are merely carriers 
of the vitamin which is the essential factor. This is the type of oph- 
thalmia sometimes seen in poorly nourished people, notably in infants. 
McCollum quotes Block in his description of fifty cases of xerophthal- 
mia in markedly undernourished children, chiefly infants, and con- 
cludes that the disease was due to a deficiency of vitamin A. He 
quotes also subsequent experiments by the same author in which the 
addition of whole milk to the diet of a control group prevented the 
development of ophthalmia.? 

Xerophthalmia (or keratomalacia) has come to be a well charac- 
terized syndrome which occurs in poorly nourished infants or in those 
who suffer from inanition after infectious disease. It has been 
observed the world over; in Japan it is known as hikan. The trouble 
begins in the lacrimal apparatus; first there is loss of secretory function 
and then comes glandular degeneration. This results in dryness of 
the conjunctiva with keratinization of its epithelium, which in turn 
permits the invasion of bacteria with consequent leukocytic infiltration 
and exudation. Cornification and ulceration of the cornea follow, and 
the ulcers often perforate. There is nothing distinctive in the bacteriol- 
ogy of this disease: the fundamental characteristic is lacrimal failure and 
dryness of the eye; after this, bacteria of any kind may gain foothold.’ 

Night blindness (nyctalopia) and the inability to see in a subdued 
light (hemeralopia) are also related to vitamin A deficiency. Holm‘ 
demonstrated that the rat when deprived of this vitamin exhibits 
hemeralopia just as does man, and that in these animals the visual dis- 
turbance appears relatively early, to be followed later by xerophthal- 
mia. He and Fridericia®> made the interesting discovery that this 
phenomenon is related to injury of the visual purple, since the latter 
when bleached by exposure to strong light does not regenerate so 
quickly in animals deprived of vitamin A as it does in those which 
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have been properly nourished. These authors attempt to reconcile 
the older theory of exposure to strong light as a cause of night blind- 
ness' with the newer belief that it is a true avitaminosis, by the sug- 
gestion that in man a combination of both causes may be operative. 

A broader and more far-reaching histopathology of vitamin A 
deficiency is described by Wolbach and Howe.® According to these 
experimenters, the fundamental feature is a profound change in 
lining and glandular epithelium—notably of the respiratory tract, the 
alimentary tract, the genito-urinary tract, the eyes and the para-ocular 
glands. Proliferation of the underlying cells with keratinization begins 
in scattered foci and spreads to the entire mucous membrane. The 
cells lose their specific secretory characters and in every location 
involved become the same chemically inactive horny cells; the normal 
epithelium, whether of the covering type or glandular, is replaced by 
stratified keratinizing cells. The mitotic changes resemble those seen 
in early carcinoma and suggest perhaps neoplastic proliferation; this 
leads one to wonder whether it is possible that carcinoma itself bears a 
relation to avitaminosis. Emaciation with marked loss of fat, local- 
ized edema and glandular atrophies are also experienced by animals 
which have been deprived of this vitamin. 

Osborne and Mendel’ in their experience with rats associate chronic 
deficiency in this food factor with gastro-intestinal disturbances and 
also with the production of urinary calculi. 

Since cornification of the uterine endometrium and atrophy of the 
testicles are features of avitaminosis, sterility also may be a sequel. 
Animal experiment has demonstrated clearly that lack of vitamin A 
results in lowered fertility. 

If we apply to man the information gained from these animal 
experiments, we must assume that a diet which is lacking in vitamin 
A can produce the widest range of physical disorders. The child 
who has received an insufficient amount of this vitamin will be under- 
sized, retarded in development and a ready victim to bacterial inva- 
sion. Destruction of the normal bronchial epithelium, as has been 
described in animals, will conceivably open the way to bacterial 
invasion and may lead to bronchitis, bronchiectasis and even to 
tuberculosis. Such profound alteration in the secretory epithelium of 
the gastro-intestinal tract obviously may lead to digestive disorders; 
under these conditions, disturbances of secretory, motor and assimila- 
tive powers must occur and elicit all types of digestive complaints. 

The treatment of xerophthalmia and of the manifold other disorders 
which may arise from a deficiency of vitamin A, resolves itself into the 
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addition to the diet of a sufficient amount of the missing factor. 
The physical properties of vitamin A and its distribution in nature was 
discussed in the chapter on vitamins. It has been called the fat- 
soluble vitamin because of its abundance in certain fats such as 
butter fat and fish oils; particularly in cod liver oil; it should be 
borne in mind, however, that lard and the vegetable oils such as 
olive oil, peanut oil and cotton seed oil are as a rule devoid of this 
principle: 

Butter, cream, milk and cod liver oil are the best remedies. It 
should be emphasized, however, that the cow cannot synthesize her 
vitamin A, and that the richness of her milk and butter in this respect 
depends on the nature of her food—on the amount of grass and silage 
which she eats. Stall-fed cows with no silage and little pasturage pro- 
duce a milk which is poor in vitamins, and.in the use of which it is 
possible to permit unwittingly the development of avitaminosis in the 
child. Skim milk retains a liberal amount of vitamin A. 

The yolk of the egg, the organs of animals, particularly the liver, 
and, above all, the leafy portion of green vegetables are also valuable. 
The green bud and the leaf of the plant develops its vitamin A while 
exposed to sunlight; therefore the thin green leaves which have been 
thus exposed are richest in this factor and should be preferred. Cab- 
bage, spinach and cauliflower are good. Other vegetables which con- 
tain yellow pigment, such as carrots, chard, sweet potatoes and squash 
are also good. It was thought by some investigators that the pigment 
carried the vitamin; this is now known to be false. 

Just how much of these foods the infant or the adult should have for 
protection it is difficult to say, for we have no way of observing the 
early onset of deficiency diseases or of clearly recognizing the mild 
indefinite forms. No doubt there are mild degrees of vitamin A 
deficiency which do not reach the dignity of disease but which never- 
theless prevent robust health. To be on the safe side we can say, and 
with reason, that the child should have at least a quart of good milk a 
day and as often as possible some other food rich in vitamins, such as 
spinach or carrots; the adult, in addition to a reasonable amount of 
milk and butter, should eat at least 2 helpings daily of salad and two or 
more portions of the leafy part of some green vegetable. 

Cod liver oil is rich in vitamin A and is excellent. It is especially 
recommended in serious vitamin shortage. 

This vitamin is fairly resistant to heat; ordinary cooking does not 
destroy it to an appreciable degree. It is sensitive to oxidation, how- 
ever, and prolonged cooking with exposure to oxidation has a destruc- 
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tive influence. Canned vegetables still contain an appreciable amount 
of their original vitamin A, but in the treatment of disease, the use of 
fresh vegetables should be insisted on. Properly made milk powder 
retains this vitamin in active form. 

Since sunlight is necessary to the green plant for the normal syn- 
thesis of vitamin A, and since this form of energy is of great value in 
the prevention and treatment of another deficiency disease—rickets— 
it was thought that it might be of value also in the treatment of xeroph- 
thalmia and related disorders. It has been found, however, that while 
sunlight and other forms of radiant energy may delay somewhat the 
onset of symptoms, it is of no real value in the prevention or treatment 
of diseases which arise from a deficiency of vitamin A.® 


BERIBERI 


For centuries beriberi has been endemic in the Orient. Within 
modern times it has spread to other parts of the world, and today it 
may be encountered wherever grossly deficient diets prevail. The 
relationship of this disease to faulty diet was first clearly proved about 
1887 by Takaki of the Japanese navy; he was able to show in successive 
test cruises that the addition of other foods to the sailor’s usual ration 
of polished rice would eliminate the disease. It was erroneously 
assumed at that time that lack of protein was the cause of the trouble. 
It seems evident that beriberi is a deficiency disease, but even today, 
in spite of a vast amount of experimental work and a voluminous 
literature, the exact nature of this deficiency is not entirely clear. 

It was early observed that this disease occurred most frequently 
among peoples who subsisted solely, or almost so, on polished rice, 
and that the addition to the diet of the whole grain or of rice polishings 
would prevent its appearance. Because of the richness of the rice 
hull in phosphorus, the assumption was that this element is the 
missing factor, a theory which was later disproved. That rice polish- 
ings (and the hulls of other grains as well) contain a substance which 
will prevent this disease was proved in 1897 by Eijkman? in his studies 
of the polyneuritis of fowls, a disease which apparently is identical 
with beriberiin man. He found that he could produce polyneuritis gal- 
linarium by a diet of polished rice and could cure it by adding to the 
ration the “‘silverskin” covering of the grain. He also observed that 
other grains when fed to the bird in similar form produced a similaY 
effect, and he concluded that the disease was due to the lack of some 
substance ordinarily found in the pericarp and embryo of the grain. 
Grijns, continuing the work of Eijkman, defined more clearly the 
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nature of beriberi; he was the first to call it a “deficiency disease.” 
This worker also called attention to the wide prevalence of the essential 
factor in most native untreated foods. Finally after the name vitamin 
had been coined in 1911 by Funk, the designation vitamin B was given 
to this substance the lack of which was believed to cause beriberi. 

The weight of clinical and experimental evidence points to a failure 
of the diet to supply vitamin B as the cause of this disease, and yet 
this fault cannot finally be accepted as the sole factor. There are many 
things which would contradict the assumption that the disease is a 
pure avitaminosis; it does not develop in man during complete starva- 
tion, nor do birds when deprived of all food exhibit the characteristic 
polyneuritis. A plausible theory is that vitamin B is essential to nor- 
mal carbohydrate metabolism, and that in its absence the ingestion of 
a large amount of starch leads to the production of poisons which in 
turn cause the destructive lesions. In support of this view is the 
observed fact that the disease most often appears in these who eat 
large amounts of carbohydrate. 

A different opinion is held by McCarrison,!° who calls attention to 
the fact that in certain areas in India beriberi is endemic, and 
that among the inhabitants of those areas even those who eat the whole 
unpolished grain do not invariably escape the disease. This author’s 
observations lead him to believe that the disease is due to a poison, and 
that this is permitted to operate by a diet which is lacking in vitamin 
B or perhaps is otherwise at fault. 

Walshe?! draws a close analogy between the myocardial and nerve 
degenerations of this disease and the degenerative changes produced 
by the diphtheritic poison and by alcohol; he accepts this as evidence 
in favor of a toxic (metabolic) theory of beriberi. 

The complexity of the subject is increased by the fact that more 
than one form of beriberi is recognized, and that there is some doubt 
after all as to whether wet beriberi, war edema (starvation), dry beri- 
beri and polyneuritis gallinarium, all represent the same disease. It 
may be that they are merely related, and that the several clinical 
pictures are produced by different causes singly or in combination. 

McCollum,’? in comparing the edema of beriberi and of starvation, 
expresses the opinion that protein shortage is the probable cause of 
starvation dropsy, and that “wet beriberi’’ may be an expression of 
’ two specific dietary faults, protein starvation and lack of vitamin B. 

Today we can say only this: beriberi is undoubtedly related to diet- 
ary deficiency, and the chief, though not necessarily the sole fault, is a 


lack of vitamin B. 
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The pathologic changes of this disease can be divided into two 
classes: (1) degenerative changes with functional impairment of all 
the organs, particularly in the myocardium and the gastro-intestinal 
tract; (2) multiple neuritis in the secretory and motor nerves with 
marked loss of function. The main difference in these two groups is 
in the extent and permanence of the degenerative changes. In the 
first the destruction is deep-seated and often irreparable; the heart 
shows serious destruction of muscle resembling that seen in the toxic 
myocarditis of diphtheria, while the intestine exhibits atrophy with 
loss of both secretory and motor control. In the second, structural 
damage is not so extensive and restoration of function may sometimes 
be quickly and completely obtained. Graphic illustration of this is 
seen in the sudden recovery in a few minutes of an almost moribund 
polyneuritic bird when he is given a few drops of the extract of rice 
hulls. It is possible that these two types of disturbance are produced 
by different factors. 

The symptoms of beriberi vary with the form and the stage of the 
disease. Distinction is often drawn between the wet form and the 
dry form. A better classification, as suggested by Walshe,'! recognizes 
(a) an acute fulminating form, (b) a subacute form and (c) chronic 
paralytic beriberi. 

Acute beriberi is the rarest form. Symptoms referable to the heart 
and other organs appear suddenly. Anorexia, abdominal pain and 
tenderness, vomiting and diarrhea may appear first. Myocardial 
disease with cardiac palpitation, precordial pain, evidences of circula- 
tory failure and great distress often occur early; they may cause sudden 
' death. These symptoms probably express rapidly progressive degen- 
erative changes particularly of the myocardium. ; 

If death does not quickly ensue, the disease gradually becomes less 
acute, and a tingling of the feet and hands may appear as the first signs 
of polyneuritis. ‘Then come disturbances of both sensation and motion 
—numbness and tingling in the skin, and weakness of the limbs with 
wrist-drop and foot-drop. Finally, the tendon reflexes disappear. 
The paralysis may become extensive. As a rule, the muscles supplied 
by the cranial nerves are spared. During this stage, edema often 
appears; it may be merely a puffiness beneath the eyes, or it may be 
extensive and dominate the entire clinical picture. The extensive 
edema which is experienced by almost all patients in certain epidemics 
has given rise to the term “‘wet beriberi.”’ 

The subacute group exhibits the milder forms of the disease, such 
as are commonly encountered in endemic areas. The symptoms are 
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the same as those described for the acute disease, but they are slow 
and gradual in their appearance and of less severity. Chronic diges- 
tive disturbance of indefinite nature, listlessness, lack of energy and 
increasing weakness with pallor, and finally disturbance of cutaneous 
sensation and paralysis of the limbs, is the usual order of appearance. 
Edema may be present; it is seldom entirely absent. 

The chronic form presents in marked degree the residual effects of 
the peripheral polyneuritis. The muscles become wasted, and con- 
tractures occur. Lack of coordination and ataxia appear. Sensory 
disturbance does not progress to such an extreme degree as does motor 
impairment. The reflexes, preserved for a time, are soon lost; control 
of the sphincters, however, is preserved. The patient may be greatly 
emaciated; but, on the other hand he may, because of slight edema, 
appear well nourished. If he shows extensive edema with general 
anasarca, he is said to have ‘‘ wet beriberi.”’ 

There is reason for believing that chronic vitamin B deficiency is 
responsible for many of the obscure, indefinite digestive disorders— 
disorders which so often destroy the happiness of the patient and 
baffle the physician. We are accustomed to call these patients neu- 
rasthenics and chronic intestinal invalids, whereas many of them are 
sorely in need of food of the proper vitamin content. In addition, it 
is possible that many obscure nervous disorders, particularly of the 
so-called functional type, result from a failure of the diet to provide 
vitamin B in sufficient amount. 

The distribution of vitamin B in nature and its resistance to heat 
and to other influences was discussed in the chapter on vitamins. 
Suffice it here to say that nature provides this vitamin bounteously, 
and that is found in almost all native foods: Eggs, yeast and the 
outer covering of all seeds are particularly valuable sources. The dis- 
tribution of vitamin B in native foods is so general that it is only 
through a greatly restricted diet that pronounced vitamin B deficiency 
is possible. 

The treatment of the disease consists, first, in correcting the dietary 
fault and, second, in providing rest for the organs which have suffered 
degenerative changes. The ordinary food of a well balanced diet 
contains vitamin in B abundance, particularly if it includes the whole 
grain of wheat or other cereals. The popular custom today of eating 
the whole grain rather than highly milled cereals will militate against 
this deficiency; oatmeal and bran are particularly good. If milk, eggs 
and green vegetables also form a part of the diet, then an abundance of 
vitamin B is assured. It is well to insist on a liberal intake of good 
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protein in the form of meat and eggs. Bakers’ yeast enjoys a great 
reputation in the treatment of avitaminosis because of its richness in 
vitamin B. Spinach, however, is almost as rich and presents distinct 
advantages over yeast; this is one reason why spinach is so highly 
valued as a food for infants as well as adults. Potatoes, baked in the 
skin, cabbage, carrots, turnips and peas are also all good sources of 
this factor. 


SCURVY 


Scurvy was the first deficiency disease known to western peoples. 
In the day of the sailing vessel and of long voyages it was the scourge 
of the sea; often an entire ship’s crew became ill with this disease, and 
great numbers died. Armies also suffered, and from the crusades down 
to the recent World War it has been a camp disease. 

It was early observed that scurvy occurred in those who did not 
have access to green vegetables, fruits or other fresh foods. About the 
middle of the eighteenth century, Lind, a surgeon in the English 
navy, saw the preventative and curative effects of orange juice and 
lemon juice and urged their use. Gradually the accuracy of Lind’s 
observations became evident, and lime juice became a regular part of 
the sailor’s ration. 

It has appeared probable from the earliest times that scurvy is due 
to faulty diet, but there has been diverse opinion as to wherein this fault 
lies. The disease has been attributed at various times to acidity of 
diet, to infection, to intestinal injury with resulting bacterial invasion, 
and to the absence from the diet of some essential substance. This 
last theory was proved to be correct in 1912 by Holst and Frélich™® 
in their experiments on guinea-pigs. These workers found that while 
the animals develop scurvy on a diet of cereals or bread, they will 
escape the disease if given certain vegetables, such as turnips or car- 
rots—even though the latter diet is insufficient in fuel value for the 
maintenance of body weight. They concluded that scurvy is due to a 
failure of the diet to supply some essential chemical substance, and 
that this substance is destroyed by heat or drying. This body has 
been given the designation vitamin C. It is discussed more fully in 
the chapter on vitamins. 

The symptoms of scurvy in the adult vary according to severity. 
Listlessness, lack of energy, mental and physical, failure of appetit® 
and irritability come first; then follow loss of weight, weakness and 
pallor. The joints, particularly the ankles, become tender and swollen. 
Hemorrhages appear in the skin and give rise to characteristic bluish 
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areas of varying size; these may occur spontaneously or as the result of 
minor injuries. Ulceration and hemorrhages appear in the mucous 
membrane of the mouth and on mucous surfaces elsewhere. The gums 
are swollen and bleed easily; the teeth become loose and may fall out. 
Headache and other nervous symptoms may be prominent. Hemor- 
rhages everywhere and fragility of the bones are salient anatomic 
features. 

In the infant, Hess" has described three types, or rather, grades of 
severity; the florid, the subacute and the latent. Outspoken infantile 
scurvy, with bleeding gums, petechial hemorrhages, swollen, tender 
thighs, pallor and apathetic or perhaps highly anxious expression, is 
relatively rare; as is also subacute scurvy with its symptoms of less 
severity. But latent scurvy with its vague, indefinite symptoms, 
difficult or impossible of recognition, is probably frequent. Failure 
to grow and develop properly, slight pallor, poor appetite and rapid 
pulse and respiration should, according to this author, awaken sus- 
picion. The diagnosis becomes clear when rapid improvement 
follows the administration of orange juice, tomatoes or other anti- 
scorbutic food. 

This type of disease often occurs in orphan asylums and similar 
institutions. Hess and Fish!’ have described such an epidemic among 
children who were fed on heated milk without the addition of anti- 
scorbutic foods. They say that this condition was promptly cured by 
the addition of orange juice to the diet, as well as by the substitution of 
raw for pasteurized milk. Frdlich has called attention to the fact that 
in Norway infantile scurvy is more common among the children of the 
well-to-do than among those of the poor, and attributes this to the fact 
that the former receive pasteurized milk and other purified foods, while 
the diet of the latter contains a larger proportion of rough natural 
foods. Increasing appreciation today of the value of orange juice, 
however, militates against this tendency. 

The thing which interests us most today is not the cure of well 
developed scurvy, but rather the prevention of the disease, particularly 
of the milder forms of latent scurvy, (usually unrecognized) and of the 
mixed borderline disorders which are related to this disease. Hess 
has observed that a child or an adult may receive an amount of vitamin 
C sufficient to prevent the symptoms of atypical scurvy and yet insuffi- 
cient to meet all nutritive needs, and that nutritional failure results. 
This is true even among older children. McCollum tells of a boy’s 
preparatory school in which widespread laziness, listlessness ‘and back- 
wardness was the result of a diet lacking in fruits and green vegetables; 
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the trouble was immediately corrected when foods supplying an 
abundance of vitamin C were given. In the feeding of large numbers 
of people, whether children or adults, constant vigilance is necessary 
in order to supply a sufficient amount of the antiscorbutic factor. 
This applies particularly to orphanages, asylums, boarding schools 
and armies in the field. 

Lack of vitamin C is a fruitful source of dental disease and malfor- 
mation.!® The slogan that a clean tooth never decays is false, for the 
fate of the tooth is largely determined before its eruption. During 
uterine life and soon after birth the protective membrane of the 
tooth is developed, and at this time the integrity of this membrane 
and the character of the future tooth is determined in part by the vita- 
min content of the mother’s food. It has been found in experimental 
animals that the character of the suckling’s teeth can be predetermined 
at will by means of changes in the diet. If the mother’s food is defi- 
cient in vitamin C, the teeth of the young animal will be badly formed 
and will show early decay; while a well balanced diet, with an ade- 
quate supply of vitamins for the mother will insure to the offspring teeth 
of normal contour and integrity. The importance of this to the human 
mother is obvious. There is a marked difference in the character of 
the teeth, both as to form and integrity, in the white and in the colored 
children of the south, the difference being greatly in favor of the 
latter, in spite of the colored children’s lack of knowledge concerning 
the toothbrush. The difference lies, I believe, in the fact that the 
negro mother nurses her child more universally and longer than does 
the white mother, and that she eats more rough, vitamin-containing 
foods. 

The treatment of scurvy resolves itself chiefly into one measure— 
the inclusion in the patient’s diet of a sufficient amount of the missing 
substance, vitamin C. If the distribution in nature of this vitamin and 
the factors which destroy it are understood, the arrangement of the 
diet is simple. 

The most important food for the child—milk—is not a highly 
potent antiscorbutic food; for its content of vitamin C is relatively 
small. There is enough to protect the infant who subsists solely on 
milk, but not enough for the older child who takes proportionately a 
smaller amount. It has been estimated that at least one-half pint of 
unheated milk daily is necessary to protect the infant against scurvy.) 
For the older child milk must be supplemented by other antiscorbutic 
foods. This is more imperative if the milk is old or has been 
pasteurized. 
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The most important antiscorbutic food is the orange. Equally 
efficacious is the tomato. One of either (of average size) eaten daily 
will protect an adult. Even very young infants may with impunity 
be given orange juice or strained tomato juice in amounts of 30 Gm. or 
more. It is a good rule, no matter what the diet of the child or infant, 
to supplement it in this manner. 

Next in importance come green vegetables: cabbage, young carrots, 
spinach, potatoes and rhubarb. Fresh fruits are also of value, apples, 
strawberries, raspberries and particularly the citrus fruits. Lime 
juice has enjoyed a great reputation as an antiscorbutic food, but it is 
now known that some limes, particularly those from the West Indies, 
are very poor in this respect. Lemon juice is greatly superior to lime 
juice. Cereal grains and dried peas and lentils which are without anti- 
scorbutic properties will when permitted to germinate for a few days 
develop vitamin C. This fact may be made use of when fresh fruits 
and vegetables are not available. 

Among meats, the muscle meats contain relatively little of the 
vitamin, but the organs, particularly the liver, contain it in appreciable 
amounts. McCollum quotes the experience of Captain Scott’s Ant- 
arctic expedition when an epidemic of scurvy was stopped by the use 
of fresh seal meat. 

If the foods mentioned above are included in the diet in sufficient 
amounts, there will be no scurvy, latent or outspoken. If the disease 
has already developed, the addition to the dietary of orange juice, 
tomato juice, tomatoes or carrots, cabbage, lettuce, spinach or other 
fresh vegetables will effect a cure. It is important that vegetables 
prescribed for this purpose not be cooked too long, and it is especially 
important during the process of cooking that they be protected as 
far as possible from contact with air. 

It is necessary in arranging the antiscorbutic diet to bear in mind 
the lack of stability of vitamin C (see Chapter on Vitamins). The 
solution of the scurvy problem was for a long time retarded by failure 
to appreciate the ease with which this vitamin is destroyed by physical 
and chemical agents. Emphasis has repeatedly been laid on the 
destructive action of heat, but it is only within the last few years that 
the realization has come that oxidation is an even more potent destruc- 
tive factor. If foods are protected from air, they will retain their 
antiscorbutic property for a long time, even though subjected to 
heat, but the presence of oxygen results in rapid destruction of the 
contained vitamin C. Pasteurized milk, and even boiled milk which 
has been protected from oxidation, loses little vitamin C, while that 
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which is stirred or has had its pellicle removed while heated rapidly 
loses this factor. Even milk powders properly made today by the 
spray process (Merrell-Soule Co.) are said to retain their antiscorbutic ' 
properties. '® 

Acid foods retain vitamin C much better than alkaline foods or 
those which have been alkalized; the tenacity with which the tomato 
holds to this vitamin even during the process of canning is an outstand- 
ing example. However, orange juice, boiled and rendered slightly 
alkaline by normal sodium hydroxide, when given immediately by 
the intravenous route, was found by Hess and Unger to protect animals 
against scurvy. Emphasis is laid on the immediate administration of 
the treated orange juice, because it is probable that time permits rapid 
deterioration of the antiscorbutic factor. This method of adminis- 
tering vitamin C may be used with patients who cannot be given food 
by mouth. 

The effectiveness of an antiscorbutic food often depends on its 
freshness. The canning of vegetables as a rule destroys a large part of 
the contained vitamin C. In canned cabbage it was found that 70 
per cent of this factor was lost. The tomato, perhaps because of its 
acidity, is a notable exception. This loss of vitamin C during the 
process of canning has been shown, however, to be due to oxidation 
rather than to heat. With adequate precautions it is possible to can 
both fruits and vegetables with retention of antiscorbutic potency.!® 
Orange juice concentrated at a temperature of 40 C. under reduced 
pressure preserves its effectiveness; tablets made from lemon juice 
have been found to retain vitamin C for more than a year. 

The effort to preserve vegetables by drying and at the same time 
to conserve the potency of their vitamins is, as far as the antiscorbutic 
factor is concerned, a failure. 

It has been found that apparently insignificant changes in the 
ionic concentration of the surrounding medium is of destructive influ- 
ence. The presence of even minute amounts of copper in foods which 
have been cooked in vessels of this metal destroys vitamin C.?° 

In general it can be said that vitamin C is very sensitive to oxida- 
tion, to heat, to changes in reaction and probably to the presence of 
certain ions. Therefore, fresh foods have the greatest value, and foods 
which are old, or which have been subjected to heat with oxidation o 
to other physical changes, in this respect show marked and perhaps 
complete deterioration. As our knowledge of this subject broadens, 
it is hoped that we shall be able to preserve vegetable foods by drying 
and by other means, as is now done with milk, and at the same time 
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to conserve their antiscorbutic potency. For the present, however, 
in the prevention and treatment of scurvy, fresh foods are essential. 


RICKETS 


Rickets is a disease of modern times; it is a part of the price we 
pay for civilization. As Hansemann suggested, it is the result of 
domestication, of a restricted food supply and an indoor life. It was 
unknown to the ancients and to our primitive ancestors. The first 
description of it was by Glisson of England in 1650. It was at first 
confused with other developmental bony anomalies, but late in the 
last century our understanding of it became more clearly defined. Its 
increasing prevalence in recent years has led to extensive experi- 
mental studies, and through these in the past seven years our knowledge 
of its pathogenesis has been greatly clarified. It is a developmental 
bone disorder which most often attacks children under 2 years of age. 
It is primarily of the temperate zone, not of tropical or arctic regions. 
The explanation of this peculiar distribution of rickets is to be found 
in its cause. 

Rickets is clearly a dietary disease; and yet in its prevention factors 
are concerned which at first glance appear to bear no relation to food. 
It does not develop if the diet contains a certain factor which McCol- 
lum has designated as vitamin D, nor will it appear if the animal 
enjoys the benefit of an abundance of sunlight. It can be cured by 
either of these. Evidently both of these factors exert a profound 
regulatory influence on mineral metabolism. 

Much of our knowledge of this disease has come from animal 
experiment. It can be produced in rats at will by alteration in the 
diet. While uncertainty still exists as to the influence of the organic 
portion of the diet, it has been definitely shown by McCollum and his 
co-workers?! that the salt content of the rat’s ration is a determining 
factor. They have shown that this disease may develop under either 
of two apparently opposite dietary conditions: (a) a diet low in cal- 
cium and relatively highly in phosphorus content or (b) low in phos- 
phorus and high in calcium content. The striking feature is that if 
the two elements are present in proper relative proportions, whether 
absolutely high or low, rickets does not follow. It should be added, 
however, that such disturbances in the calcium-phosphorus ratio 
will not, even under suitable circumstances, invariably produce rickets. 
Evidently, there are concerned other yet unknown dietary factors. 

The dietary abnormalities which produce this disease in the child 
are even less thoroughly understood. The same factors which pro- 
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duce rickets in the rat should theoretically cause it in the human sub- 
ject; but in actual experience no such deficiencies are ordinarily found 
in the diet of the ricketic child; nor do careful studies of diets which 
have permitted the development of rickets reveal any fault common 
to all of these children. While the disease is perhaps ten times more 
frequent in artificially fed infants, it occasionally appears in those who 
are nursed at the breast. It develops in rare instances even in older 
children whose food is apparently well balanced and complete. Park”? 
writes, ““One may state positively that rickets develops on all milk 
mixtures or on almost all foods or combinations of foods ordinarily 
given to children. In general, however, the diets of ricketic children, 
particularly of older children, are open to criticism.” 

All of this might cause us to question the dietary origin of rickets, 
but we are forced to admit the existence of nutritive laws which are as 
yet unknown to us and which may be grossly violated in apparently 
normal diets. In support of the dietary origin is the fact that the 
disease can be prevented, produced or cured in the lower animals by 
certain well understood alterations in the ration. In explanation of 
the difference in this respect between man and the lower animals, the 
suggestion has been made that the human organism is highly depend- 
ent on the regulatory influence of radiant energy and that in its absence 
it is exceedingly susceptible to rickets; it is assumed that because 
of this susceptibility the child will, under suitable circumstances, 
develop the disease through dietary faults which escape detection or 
which are not as yet understood. 

The relation to rickets of some substance contained in cod liver oil 
was known to Trousseau. In his extensive studies, Mellanby?* showed 
that this oil would both cure and prevent the disease in puppies; and 
Park and Howland?‘ demonstrated by means of radiograms that it 
would cure children with a tendency to rickets. It was at first thought 
that the active factor in cod liver oil was identical with or related to 
vitamin A, but McCollum*> and his coworkers, finally revealed the 
existence in the oil of an independent factor which will prevent 
rickets, to which was given the name vitamin D. Lack of this vitamin 
permits the development of the disease. 

Regarding the influence of environment, it has been observed 
repeatedly that rickets develops most often in children who live in the . 
dark, unhygienic surroundings of city houses. Bad air, infection ae 
lack of exercise were believed to be responsible until the true cause, 
lack of sunlight, was described by Palm,” a medical missionary. 
Numerous subsequent studies of rickets have attested the preventative 
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and the curative value of radiant energy whether in the form of sun- 
light or as rays from the mercury quartz lamp. It has been sug- 
gested that the manner of action of the two factors, radiant energy 
and vitamin D, is the same—that the former acts directly and the 
latter indirectly as the energy of stored sunlight. Either of these 
two factors will render metabolism more efficient, so that the animal 
is able, even under the most adverse conditions of mineral depriva- 
tion, to maintain the salt equilibrium of the body at its normal level.?? 
Howland believed that this is accomplished through the better absorp- 
tion from the bowel of the necessary mineral elements. , 

Rickets is encountered most often in children who are under 2 
years of age, but older children and adults do not invariably escape. 
Rate of growth is an important factor in its development, and those 
infants who grow most rapidly, the premature babies, are most likely 
to have the disease. This is said to apply also, but to a less extent, to 
the large, rapidly growing breast-fed baby. 

This susceptibility of the young child is explained by the greater 
dependence of his rapid metabolism on the stimulus received from 
radiant energy or from its food equivalent, vitamin D, and also by the 
fact that his diet is not so varied as that of the adult. The physiologic 
equipment with which a child comes into the world is also of influence; 
a mother with osteomalacia may give birth to a child so handicapped 
that he will develop rickets even though he is fed from the breast of 
a normal wet nurse and lives under surroundings which permit other 
children to escape.”’ 

The geographic distribution of this disease is definitely limited. 
It occurs most often in middle Europe and in America. It is seldom 
seen in southern Italy, Spain and Greece, and is rare in northern coun- 
tries such as Norway and Denmark; Eskimo children, in spite of the 
fact that they are deprived of sunlight for long periods, do not have 
rickets. This geographic distribution has been explained by the fact 
that in hot climates children cannot be kept indoors and necessarily 
enjoy the benefits of the southern sun with its intense actinic rays, 
while in far northern regions they are nursed by mothers who consume 
large amounts of fish oils (containing vitamin D) and are themselves 
later given a diet rich in the same oils. The great prevalence of rickets 
in the cities of America and middle Europe is due largely to lack of 
sunlight. Negro and Italian children living in American cities are 
particularly prone to the disease, because their skin pigmentation 
prevents ready access of ultraviolet rays. 

The pathology of rickets is typical. The deposition of calcium at the 
junction of the shaft and the cartilage of the bone, where growth nor- 
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mally occurs, does not proceed in a normal manner; tufts of blood 
vessels carrying preosseous tissue invade and destroy the cartilage, 
but little or no calcification follows. This destruction proceeds in an 
irregular manner, so that there exists in this location a mass of weak, 
osteoid tissue in which is included connective tissue, blood vessels 
and islands of cartilage. Nature attempts to compensate for this 
weakness by the further production of osteoid tissue, with consequent 
enlargement of the bone. The bones are weak and bend easily because 
of lack of calcium; they show irregular enlargement because of the 
increased osteoid tissue. The straight sharp line which is seen nor- 
mally at the juncture of shaft and cartilage becomes widened and is 
extremely irregular. This is characteristic of rickets and can be 
recognized in the roentgenogram. 

The symptoms of outspoken rickets are unmistakable. The mani- 
festations of the milder forms of the disease, however, such as are 
experienced by high percentage of American children, are more difficult 
of recognition. It is said that over 50 per cent of the children of our 
cities are in greater or less degree sufferers from rickets. The baby. 
with this disease is restless and sleeps poorly; constant movement on 
the pillow rubs hair from the back of his head, a characteristic sign. 
Children with rickets do not walk early because the ligaments are lax 
and the muscles and bones are weak; as they grow older, they do 
not play as other children. Weakness of the abdominal muscles gives 
them the characteristic pot-bellied appearance. The rachitic rosary, 
due to enlargement of the junctions of the ribs and the costal cartilages, 
appears early. There are other deformities of the chest, such as the 
pigeon breast and the Harrison groove. Bowed legs and knock 
knees are common manifestations, as are also enlargements of the long 
bones at the wrists and ankles and bony protuberances on the skull. 
This weakness of the bones and muscles and the resulting deformity 
are often accompanied by other evidence of ill health. The child is 
anemic and is often extremely nervous. Rickets does not kill, but it 
predisposes the child to infections which may terminate fatally. 

Diagnosis, especially in the earlier stages, is made easy by the 
roentgen ray. ‘The fine clear line which marks the junction of the 
shaft and cartilage becomes irregular, broader and less sharply defined, 
and there is a fraying of the end of the bone with perhaps some x, 
widening. 

The treatment of rickets, as in all deficiency diseases, demands the 
removal of the cause. It is important to secure for the child an ade- 
quate diet; this should include always an abundance of milk. He 
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should if possible be kept at the mother’s breast, provided the mother 
herself is healthy and enjoys an adequate diet. Because the growing 
organism has pressing need for calcium and also because lack of this 
element in the bone is the salient anatomic manifestation of this 
disease, every effort should be made to provide abundance of calcium 
in the food. Sherman and McLeod?’ in their experiments on rats have 
shown that a liberal supply of food calcium is essential for its proper 
storage in the body. To insure the infant the requisite intake of this 
mineral, he should be given always an abundance of milk. 

Since an apparently adequate diet for the child will not always 
prevent rickets, it is important that all children have the benefit of 
the two factors which under all circumstances will assuredly prevent 
the disease—sunlight and cod liver oil. Effort should be made to give 
every child, no matter how robust in appearance, an abundance of 
sunlight. Infants should be carried into the sunlight each day, 
properly protected from exposure, and older children should be encour- 
aged to play outdoors as much as possible. 

- The radiant energy which is of therapeutic value does not come 
from visible sunlight; it is obtained from the invisible portion of the 
spectrum with its ultraviolet rays of short wave length. This “anti- 
rachitic portion of the solar spectrum” varies greatly with the time of 
day and with the season. It is most intense from 10 a. m. to 1 p. m., 
and its influence is vastly more potent in the summer months than in 
winter. Hess?® thinks that in northern altitudes the winter sun does 
not give enough unltraviolet radiation to be of any real therapeutic 
value. He attributes the greatly superior antirachitic influence of the 
West Indian and Panamanian sunlight to its richness in this radiation. 
This author calls attention to the ease with which these rays are 
obstructed or absorbed by intervening objects, and states that sun- 
‘light when filtered through ordinary window glass loses all of its anti- 
rachitic properties. For real benefit, the body should be exposed to 
the direct rays of the sun;—not to diffuse sunlight or to that which has 
been denatured by window glass. Exposure should occur during the 
hours of the sun’s greatest radiant intensity. Since quartz does not 
obstruct the ultraviolet rays, it has been suggested that in cold climates 
nurseries can with advantage be equipped with a few window-panes 
of quartz glass.*° 

The observations of Hess and Weinsiock*' and of Steenbock and 
Nelson® that foods can be given antirachitic properties artificially 
by exposure to ultraviolet rays are of practical therapeutic value. 
Milk powders and even milk can be given greatly increased antirachitic 
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properties by artificial radiation.* More sunlight for the cow, as 
well as green food with its stored radiant energy, is said to increase 
the antirachitic powers of her milk. In purchasing milk for children 
it would not be out of place to inquire whether the cows are stall-fed 
or have access to green pastures. 

Since it is difficult to secure from the winter sunlight of northern 
climates an appreciable amount of ultraviolet radiation, artificial 
sources have been called on. The mercury vapor light contains the 
ultraviolet waves and is of proved antirachitic potency; it is an effec- 
tive substitute for sunlight. It contains certain rays of much 
shorter wave length than those of the solar spectrum which reach us, 
and it is possible that, being unaccustomed to these waves, the body 
may be peculiarly susceptible to them. Therefore, the patient should 
perhaps be protected by a filter. Treatments at first should be of two 
minutes’ duration; gradually they may be increased to ten or fifteen 
minutes, sometimes longer. The distance at first should be 24 inches 
and gradually reduced to 18 or even 12 inches. The trunk, both front 
and back, and the lower extremities should be successively exposed. 
This should be undertaken only by someone familiar with the technic 
of this treatment. 

It is difficult always for the child to secure the sunshine he needs, 
and relatively few can have access to artificial sources of the ultraviolet 
ray; hence the almost universal need for codliver oil. Elliott®* advises 
one-half teaspoonful of the oil twice daily for babies of 1 month, with 
an increased dosage in a few weeks to a teaspoonful twice daily. 
This should be continued until the child is 18 months old. It-is as 
well tolerated in summer as in winter. She stresses the necessity for 
teaching the mother by demonstration how to give the oil. She says: 

With the baby lying across her lap, the nurse pours out the proper dose in a spoon 
held in her right hand. With her left hand she opens the baby’s mouth by pressing the 
cheeks together with her thumb and fingers. The oil may then be poured little by little 
into the baby’s mouth. If the mouth is not held open until the oil entirely disappears, 
the baby will spit out what is left. When this happens, the mother very frequently 
reports that the baby has vomited the oil. It is frequent for infants to spit out oil not 
yet swallowed, but in only a few instances have we found that the infant actually vomits 
it. Attempts to disguise the taste of the oil for very young babies are unnecessary. 
If by the fifth or sixth month the baby begins to object to the cod liver oil, it may be 


given with orange juice. Some babies may be taught to take it through a large rubber 
nipple or from a bottle. In the latter case, more oil than is desired for a single dose must 
ae 


* Irradiation of various foods in order to give them increased antirachitic properties 
is receiving wide publicity. A note of warning, however, has been sounded by Drum- 
mond who thinks that other nutritive properties of the food may thereby be damaged. 
He has found that irradiation of milk will interfere with its taste and will destroy its 
vitamin A. London Letter. Journal A. M. A. 88, 1014, March 26, 1927. 
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be put into the bottle to allow for that which will adhere to the glass. The addition of a 
little molasses or honey to the spoonful of cod liver oil will sometimes disguise the 
flavor for older children. Most babies and little children can be taught to take the pure 
oil, if it is looked on with favor by the mother and no unpleasant associations are 
attached to.it. Many children who are given cod liver oil from the earliest months of 
infancy like it and even “cry for it.” Others have to be taught to take it. 

Dubin and Funk** have repared a concentrate of cod liver oil 
which exhibits in highly potent form both its antiophthalmic and anti- 
rachitic properties. This concentrate, mixed with sugar, has been 
compressed into small tablets which may carry any desired dose of 
vitamin D. Fischer® reports the effective use in children of these 
tablets so prepared that one tablet equals one-half teaspoonful of the 
fresh oil. The tablets are coated to prevent oxidation and should 
’ be crushed before use. 

Howland**® wrote: “In codliver oil rickets has more than met its 
match. On any diet that will support the life of a human being, or 
an animal, codliver oil will in all probability prevent or cure rickets. 
Its effect is astounding.” 

A full discussion of the etiology and pathogenesis of rickets, 
together with the more important experimental data, will be found in 
the monographs of Park and Howland, to which reference has already 
been made.*’ 

Infantile tetany is akin to rickets in that it occurs in the low 
calcium state which is a feature of one form of rickets. Reduced blood 
calcium is probably related to disturbance of the parathyroid function 
and to greatly increased sensitiveness of the nervous system; this last 
leads to the characteristic symptoms of tetany. 


OSTEOMALACIA 


Osteomalacia is a disease of mineral metabolism which leads to 
softening of the bones and to skeletal deformities. It is related to 
rickets in that poor calcification is the salient feature of both; the 
former, however, represents a retrograde process, while the latter 
expresses a primary fault in bony development.** Osteomalacia is a 
disease of adults, chiefly of women; it often occurs during pregnancy 
when the demands on woman’s mineral metabolism are greatest, and 
yet in China it frequently appears among adolescent girls. It is 
encountered also in the lower animals. 

It is a deficiency disease, for it most often occurs in people whose 
food is meager, particularly if they subsist largely on cereals with 
little or no meat, fat or dairy products. Low calcium with high phos- 
phorus content is another feature of these diets. “War osteomalacia” 
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was common in the central empires during the World War and was 
ascribed not merely to starvation but specificially to the absence from 
the diet of the three classes of food mentioned above. Maxwell and 
Miles*® in their studies of this disease in China found that both the 
calcium and phosphorus of the blood are extremely low. These 
authors concluded that in addition to faulty diet, lack of sunlight is 
a potent causative factor. They report that osteomalacia seldom 
occurs among rich people who have an abundance of good food or 
among very poor people who work in the fields and enjoy an abundance 
of good sunlight, but it is frequent among the poorer middle class 
people who get neither good food nor sufficient sunlight. 

In its pathology, osteomalacia represents a failure of calcification 
to keep pace with the other metabolic processes. In health there is 
a constant change in the structure of bone as of other tissues, but in 
this disease there is a breaking down without coincident renewal of 
the mineral elements. This produces soft, easily deformed bones. 

A well balanced diet which supplies an abundance of good protein, 
fat and calcium is the best preventative. When the diet includes 
liberal quantities of milk or milk products, as well as green vegetables, 
meat, butter and eggs, it fulfils this requirement. If the expectant 
mother will take 2 quarts of good milk daily and will not let false modesty 
debar her from the benefits of sunlight, she will run small risk of 
developing osteomalacia. Cod liver oil and sunlight, as reeommended 
for rickets, are both of great value in the treatment of this disease. 


PELLAGRA 


For a century or more pellagra has been endemic in Italy and Spain 
and present to a lesser extent in other European countries. It was 
not until 1907, however, that its prevalence in the United States was 
recognized and was reported by Searcy.‘ It spread rapidly over the 
southern states and for about twelve years was almost epidemic. 
Earlier than this the disease had probably appeared as sporadic cases 
in asylums and other institutions, but was unrecognized: confederate 
veterans state that during the Civil War epidemics of pellagra occurred 
in army camps and prisons. Since 1919 the incidence of the disease 
in the southern states has been greatly reduced. My own observa- 
tion is that there are in Alabama today less than one-tenth the number 
of pellagrins which were seen ten years ago. 

The etiology of pellagra is still a matter of controversy. In this 
brief discussion only the outstanding facts can be given. The theory 
held by the earlier Italian investigators, that the disease is an intoxica- 
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tion from spoiled maize, has been definitely disproven. Today three 
views are expressed: 1. Pellagra is of infectious nature. 2. It is a 
deficiency disease. 3. It is due to an infection which attacks people 
who, because of general malnutrition or of some more specific form of 
nutritional failure, are especially predisposed. 

The Thomas MacFadden Commission,*! which made an extensive 
study of this disease in the mill towns of South Carolina, concluded 
that it was an infectious disease. They were convinced that the pel- 
lagra of the six villages studied spread from a center formed by one 
preexisting case. Overcrowding and poor sanitation were believed to 
be contributory influences. Vedder*? reviewed the work of this com- 
mission and concluded that faulty diet was probably the responsible 
factor. He called attention to the close similarity of pellagra to both 
beriberi and scurvy. 

Goldberger,** in 1916, published the results of his studies on pel- 
lagra in two orphanages and a hospital for the insane in Mississippi, in 
which he was able to prevent recurrences of the disease by improve- 
ment in diet, chiefly by the addition of milk and meat. Inmates in 
whom pellagra had been manifest the previous year were permanently 
cured, and in each institution the epidemic was stopped. His sub- 
sequent studies in a Mississippi prison camp, where he was apparently 
able by means of diet to produce the disease in previously healthy 
volunteers, seemed convincing. This diet, which resembled that 
most often eaten by pellagrins, consisted largely of cornmeal, white | 
flour, polished rice, sugar, molasses, fat pork, sweet potatoes, turnip 
greens and coffee; it was low in protein, and its rather high carbohy- 
drate content came almost solely from degerminated cereals. 

More recently Goldberger“ and his associates have endeavored to 
show that an unknown factor of specific nature is related to pellagra. 
They state that their studies “are believed to strengthen the inter- 
pretation of those previously reported, namely, that in the prevention 
and presumably causation of pellagra there is concerned a heretofore 
unrecognized or not fully appreciated dietary essential (factor P-P), 
and to indicate the probability that this may play the sole essential 
réle in relation to the disease.”” The studies of Goldberger and his 
associates apparently sustain the belief held by many southern physi- 
cians that pellagra is a deficiency disease. 

A somewhat similar belief is expressed by McCollum,*? who empha- 
sizes the fact that man’s food deficiency is seldom limited to one 
particular factor, that in practically all states of malnutrition there are 
several distinct faults in the diet, and that a combination of these may 
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produce a complex clinical picture. It is possible that pellagra pre- 
sents a composite picture of this nature, the complexity of which makes 
an analysis of its cause difficult. 

Many students of pellagra endeavor to reconcile the infectious 
theory with the food deficiency theory, on the assumption that a diet 
which is excessively high in carbohydrate or is otherwise faulty leads 
to a form of malnutrition which specifically invites infection, and that 
the latter actually produces the disease. In support of this compro- 
mise theory, it is often argued: first, that Goldberger’s results have 
not been confirmed in actual practice and that the accuracy of his 
observations can be questioned on the ground that the symptoms 
produced in the six subjects who were supposed to have contracted 
pellagra were not sufficient to warrant the diagnosis; and second, that 
we frequently see pellagrins in whose diet no gross error can be found, 
and that in many instances in which the food is obviously faulty the 
patient is in no wise benefited by a full, well-balanced diet, including an 
abundance of milk, meat and eggs. Partlow**® of the Alabama Insane 
Hospital, in which pellagra was once epidemic, is convinced that faulty 
diet has an influence, but that it is not the sole factor in the production 
of the disease. Improvement in the diet of the southern farm laborer 
has not been sufficient to account for the rapid subsidence of the dis- 
ease. In this respect it has behaved as do the infectious diseases. 

The symptoms of pellagra fall into three groups: skin, intestinal 
and nervous. ‘The skin manifestations are most pronounced on the 
backs of the hands, on the forearms and on the forehead. They often 
appear on all exposed parts. There is first a simple erythema, which 
soon becomes a dermatitis of varying degrees of severity. The lesions 
are so definitely symmetrical as to suggest a nervous origin. They are 
made much worse by sunlight. 

The mouth is sore and is often cracked in the corners; the tongue 
becomes violently red. There is a reaction of the entire gastro- 
intestinal tract, which is evidenced by gastric anacidity, diarrhea and 
inflamed anus. 

Various nervous symptoms are common. Malaise, irritability, 
anxiety, vague neuroses, delirium and finally acute mania may appear. 
Loss of reflexes, ataxia and other evidences of spinal cord degeneration 
occur as the disease progresses. Pellagra shows a tendency to improve 
or disappear during the winter months and to recur with imeneqsiny 
severity in the summer. 

For treatment a diet which contains an abundance of protein in the 
form of meat, milk and eggs, is universally recommended, but it must 
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be emphasized that such a diet does not always effect a cure. An 
adult should receive from 100 to 150 Gm. of protein daily. At least 
one liberal helping of fresh meat and from two to four eggs daily should 
be eaten. An abundance of good milk, from 1 to 2 quarts daily, is 
valuable. Fruits and green vegetables in abundance should be insisted 
on. There is no objection to a reasonable amount of carbohydrate. 

Because of the diarrhea, it is occasionally difficult to nourish the 
patient properly. At such times milk and cereals are best. On the 
other hand, it is sometimes surprising to see how well pellagra patients, 
in spite of the diarrhea, will take meat, eggs and other foods. Rest is 
important; prolonged rest in bed, with an appropriate diet, is of great 
value. 

Because the rays of the sun, especially in the south, aggravate not 
only the dermatitis but all other symptoms as well, the pellagrin 
should studiously avoid direct sunlight. Patients with mental symp- 
toms should be carefully watched; they may become violently insane. 

Arsenic, as arsphenamine, cacodylate of soda and in other forms has 
enjoyed a favorable reputation in the treatment of this disease. 
Experience has failed to convince me of their value. Dilute hydro- 
chloric acid frequently helps the digestion and controls the diarrhea. 
Bismuth and even opium in the more violent diarrheas, may be given 
with benefit. Bromides sometimes control satisfactorily the nervous 
symptoms. Beyond this, I know of no good to be achieved in pellagra 
by the use of drugs. 


SIMPLE GOITER 


Iodine is an essential component of thyroxin, which, as has been 
shown by Kendall,‘*’ is the active principle of the thyroid gland. If 
the gland does not receive a sufficient supply of this element, it is 
unable to manufacture its chief product, and in the effort to meet the 

physiologic demands made on it, it hypertrophies. This type of simple 

goiter is characterized by Marine*® as “a compensatory or work 
hyperplasia immediately dependent on a relative or absolute deficiency 
of iodine.” It often begins about the age of puberty; other periods of 
predisposition are fetal life, pregnancy and the menopause. It is 
more common among females than among males. Adolescent girls 
in “goiter areas”’ are particularly likely to develop the disease. 

Simple goiter may appear anywhere, but it is endemic in what is 
known as the goiter regions of the United States and in other parts of 
the world. In North America, this embraces the Pacific North- 
west and the basin of the Great Lakes and the St. Lawrence; elsewhere, 
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it includes all of Switzerland and other mountain regions the world 
over. The distribution of goiter is related to geologic formation 
and to the amount of iodine in the water and soil. The disease is 
frequent wherever the water and vegetables are poor in this ele- 
ment. McClendon and Williams‘? determined the iodine content 
of the drinking water of various regions and compared this with 
the prevalence of goiter, from which studies they demonstrated that 
simple goiter is much more frequent among those peoples whose 
water supply is deficient in iodine, the frequency of the disease vary- 
ing inversely with the amount of iodine in the water. Occasionally in 
restricted areas goiter becomes epidemic, for which no adequate 
explanation can be given. 

Simple goiter can be prevented and often cured by the adminis- 
tration of iodine. A survey of the school girls of Akron, Ohio, 
made by Marine and Kimball,®° revealed the great prevalence of 
this disorder among them; and the subsequent administration of very 
small doses of iodine demonstrated the prophylactive and curative 
value of this element. These authors proposed that each pupil of 
the lower grades be given daily for ten days 0.2 Gm. of sodium iodide, 
and that those of the upper grades be given double this amount, this 
procedure to be followed twice each year, in May and December. 
Marine now regards this amount as excessive; for the normal thyroid 
can store only about 25 mg. of iodine, and the yearly utilization of 
this element by the organism probably does not exceed 50 mg. 
Obviously, minute amounts will suffice, say 10 mg. weekly. 

Various other methods of goiter prevention have been suggested. 
The custom adopted in certain endemic areas of Switzerland of admin- 
istering from 5 to 10 mg. of iodine weekly as idostarine tablets to 
each school child is good. This brings about a remarkable reduction in 
thyroid disease, but the objection has been offered that it does not reach 
the majority of children early enough, and that it fails to help at a time 
when aid is most needed—in pregnancy. All pregnant and lactating 
women living in goiter districts should take weekly 10 mg. of iodine. 
This element is equally effective in all forms in which it can be 
administered. 

The suggestion has been made repeatedly that a small amount of 
iodine should be added to the drinking water in those regions where 
thyroid disease is prevalent. Another suggestion is that laws be 
enacted requiring that all table salt on the market have a minimal 
iodine content of 2 Gm. per kilogram; many brands of such iodized 
salt are now being sold. 


DEFICIENCY DISEASES 305 


A word of warning should be given. Iodine in the treatment of 
diseases of the thyroid gland can become a two-edged sword. It is 
of great value in the prevention of simple goiter, and in the minute 
doses advised it can do no harm. Kimball and other observers®2 
have warned against the danger, through the indiscriminate and 
continued administration of iodine, of inducing hyperthyroidism in old 
adenomas. This is not an infrequent occurrence. In exophthalmic 
goiter iodine should be used judiciously and with caution. 

For a more complete discussion of this subject, the reader is referred 
to the two monographs by Marine** and to the recent articles by 
Hathaway,** by McClendon and Hathaway, and by McClendon.* 


GENERAL MALNUTRITION 


Man’s diet is seldom faulty in respect to one factor alone. When 
deficient, it usually exhibits several errors, and the resulting clinical 
picture is correspondingly obscure. To use the words of McCollum, 
faulty diet does not often produce sudden and graphic consequences; 
its results are slow, insidious and difficult of recognition. The phy- 
sician is chiefly interested in nutritional failure not because of its rela- 
tion to scurvy, beriberi or any other well defined disease, but because it 
produces numberless vague, poorly defined states of ill health. To 
prevent nutritional failure, the diet should be considered as a whole, 
and all essentials, whether vitamin, protein or mineral, should be 
accorded equal importance. The relation which these bear to one 
another is also of significance, for that which is optimal under certain 
conditions may under other circumstances and in other combinations 
be faulty. An excess of one substance and deficiency of another is a 
common error. One is reminded here of the ease with which rickets 
can be produced in young animals by a disturbance in either direction 
of the calcium phosphorus ratio, and of the production of beriberi by an 
excess of carbohydrate with lack of vitamin B. 

The change from the crude native food of the barbarian to the 
highly refined concentrated diet of civilized man has led to a great deal 
of malnutrition and probably to much obscure disease. McCarrison®’ 
attributes the great amount of digestive disease experienced by civi- 
lized people to their refined diets. He tells of the magnificent phy- 
sique, the robust health, the long preservation of youth and the 
nervous stability seen among certain tribes of the Himalayas, which he 
credits to their diet of milk, eggs, whole grains, fruits and the leafy 
vegetables; he saw no appendicitis, peptic ulcer or asthenic digestive 

20 
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disorders among these people. The vague but insistent digestive 
complaints of gastro-intestinal invalids may be the expression in a 
milder tone of the same nutritional faults which in beriberi lead to loss 
of intestinal neuromuscular control and assimilative powers and to 
the other distressing symptoms of the disease. It would appear that 
in a measure at least McCarrison is right. 

Poise and stamina, too, are dependent on good nutrition; its failure 
often leads to instability of the nervous system and emotional imbal- 
ance. This is well exemplified by those women who because of 
capricious appetite or a desire to become fashionably thin have starved 
themselves to a dangerous degree; the promptness with which these 
unhappy patients regain their equilibrium when given an abundant, 
well balanced diet, is good evidence of the part played by proper food 
in the preservation of nervous stability. The person who has subsisted 
long on a faulty diet shows also grievous lack of endurance, and easy 
exhaustion. The reverse of all of this is seen in the superb poise, lack 
of nervous disease and great endurance exhibited by the more pros- 
perous primitive and pastoral peoples, such as the Himalayan moun- 
taineers described by McCarrison or the pastoral Arabs cited by 
McCollum. These people enjoy a crude but usually well balanced 
diet, in which milk and milk products find a prominent place. 

Resistance to infection is related to good nutrition.®® It has been 
observed in both human experience and animal experiment that a 
liberal, well balanced diet protects against bacterial invasion, and 
that recovery from an infectious disease can as a rule be hastened by 
good food; tuberculosis is a good example. The readiness with which 
animals in captivity, particularly carnivora, succumb to infection has 
been falsely attributed to lack of exercise and fresh air; the absence of 
certain food factors, notably vitamins, is the probable cause. If the 
young lion, for instance, is occasionally given rabbits, birds and other 
small animals which can be eaten whole—bones, viscera and all—he 
will continue robust and strong, whereas on the usual diet of muscle 
meats, with resulting lack of vitamins, he will often exhibit rickets, 
infectious disease and early decay. 

Likewise in man we can assume that long continued faulty diet will 
lead to decay and early senility; McCollum has shown that mice reared 
on a diet within the “twilight zone”’ of good nutrition exhibit relativel 
early the signs of senility, and fail to live out their normal span of life. 
Other animals show the same tendency; man is probably no exception. 

Chronic malnutrition leads also to physical inferiority—to small 
statue, skeletal defects and even intellectual retardation. It has been 
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observed that the children of undernourished families are smaller in 
statue and are physically and mentally inferior. It is said that such 
families after a few generations fail to perpetuate themselves. 

The inanition of those who in a desire to become stylishly thin, 
starve themselves to the point of actual injury, deserves especial 
mention. The diets of these people, as a rule, have two faults: the 
total fuel value is too low; and because of its supposedly fattening 
influence, milk is invariably missing. It is fortunate that lettuce and 
other green vegetables are eaten. Not only does anemia, functional 
nervous disorders and lack of endurance follow this restricted diet, but 
sometimes tuberculosis or some other infectious disease supervenes. 
No one desires obesity with its possibility of diabetes and other grave 
consequences, but, on the other hand, emaciation is just as bad. 

Why are some people undernourished? Inability to secure proper 
food, ignorance of the laws of nutrition, and capricious appetite—one 
or all of these causes are usually responsible. In America it is only 
under rare conditions of extreme poverty that the first cause is effective; 
the person who knows what to eat can, by dint of effort, usually 
obtain it. The second reason is the usual one; a failure to appreciate 
the value of milk, fruits and green vegetables, and phobias toward meat 
are common. Perverted taste plays a minor réle. Education is the 
logical corrective measure. 

The normal diet was discussed in an earlier chapter. Suffice it 
to say here that the greatest insurance against nutritional failure 
for child or adult is an abundance of milk and green vegetables. 
Sherman®® in reporting certain experiments says:*” “One quart of milk 
per day in the human dietary greatly increases the vigor of the young 
adult.”” For use in this connection McCollum has coined the term 
“protective foods’’—protective because they supply the substances 
most often lacking in the diet and therefore protect against nutritional 
failure. First and foremost among them is milk; next in importance 
are the leafy vegetables and certain fruits, particularly the lemon, 
orange and raspberry; a little lower in the scale come eggs and the 
glandular organs, such as liver, kidney and pancreas. If civilized man 
will supplement his diet with a sufficient quantity of these protective 
foods, he will escape many forms of nutritional disaster. 

No discussion of malnutrition would be complete without mention 
of the important influence of sunlight. Experience with rickets, both 
experimental and clinical, has shown that radiant energy has a power- 
ful regulatory influence on metabolism. To insure normal metabolic 
activity and the proper nutritive state, the person should, therefore, 
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have the benefit of a liberal amount of sunlight. This is best obtained 
in the middle of the day when the actinic rays are most intense. 

A graphic account of the ill effects of undernutrition as observed in 
Germany during the World War was recently given in an address by 
Friedrich v. Miiller.*° 
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CHAPTER XII 


DIABETES MELLITUS 


METABOLISM IN DIABETES 


Diabetes mellitus is a disease of metabolism, the salient feature of 
which is a lessening or complete loss to the cell of the capacity for the 
utilization of sugar. The pancreatic hormone, insulin, which is 
essential for the oxidation of sugar, is lacking. It is probable, too, 
that through disturbance of the vegetative nervous system there 
is an interference with the réle which the liver normally plays in carbo- 
hydrate metabolism. Deprived of its ability to oxidize sugar, the cell 
loses its most important source of energy, and this unsatisfied need 
for fuel leads to the destruction of protein and fat with the liberation 
of still more carbohydrate and finally to the accumulation of certain 
poisonous fatty acids. The unutilized sugar accumulates in the blood 
and is excreted in the urine. 

Insulin is produced by the islands of Langerhans of the pancreas. 
Why it is lacking in this disease is difficult to explain; repeated mild 
attacks of pancreatitis are probably responsible in some instances, 
while in others there are degenerative changes in the pancreas of 
unknown origin. Heredity in the form of familial and racial predis- 
position plays an important rdle. 

The relation of obesity to diabetes should be emphasized. People 
who habitually overeat are especially prone to the disease and this 
tendency increases enormously with age if at the same time the person 
is grossly overweight. Elderly persons who remain thin are not so 
predisposed. This penalty of obesity, as Joslin calls it, may explain 
perhaps the inherited tendencies noted above, for dietary faults and 
their penalties are common to families and races. 

Nervous influences unquestionably play a réle. Diabetes is dis- 
tinctly more frequent in mental workers than in manual laborers, and it 
is probable that the increasing incidence of this disease in America is 
due to our gradually changing manner of living. It is always more 
frequent among people who have an abundance of good food and ample 
leisure than among those whose food is scanty and who must work hard. 

Patients with diabetes can be divided roughly into two groups: 


those with mild cases and those with severe cases. ‘The severe types 
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occur most often in children and in young persons, and the mild forms 
in those who are in the later decades of life. Geyelin' feels that there 
is a fundamental difference between these two groups, and he applies 
to them the Presbyterian doctrine of predestination. He states that 
the essentially mild case is likely to remain mild, and even though 
neglect of treatment, emotional disturbance or infection may for a time 
apparently make it a severe case, it will if given a chance eventually 
pursue a benign course. Proper treatment will as a rule result in the 
return of the condition in this type of case to its originally mild status. 
On the other hand, the essentially severe case, even though at times it 
may appear mild, is likely to progress in severity, to be difficult of meta- 
bolic control and eventually to end disastrously. While this division 
into two types cannot be absolute, and while exceptions and borderline 
cases occasionally occur, it has the support of clinical experience. 

The Total Metabolism of Diabetes.—Opinion in the past regarding 
the total metabolism of this disease has been conflicting. Some 
investigators have found it elevated; others have found it lowered. 
Joslin,” in his metabolic studies on a large number of diabetic patients 
as published in a recent monograph, has provided an explanation 
of these discrepancies. He has shown that during those years when 
the overfeeding of diabetic patients was the rule, the average basal 
metabolism was +12 per cent, whereas during the subsequent period 
(after June, 1914) when undernutrition was the rule, the average 
basal metabolism was —11 per cent. The conclusion seems justi- 
fied that in persons with mild and moderately severe cases of diabetes 
the basal metabolism does not deviate from the normal, while in 
those with severer cases accompanied by marked undernutrition 
the basal metabolism is subnormal, as much perhaps as from 30 
to 40 per cent. In some patients, because of extraneous influences 
such as diet, exercise, infection, etc., wide fluctuations of basal meta- 
bolism may be encountered. Joslin writes: “One might say that the 
metabolism of the disease diabetes, even of severe diabetes, varies 
but little from normal, but that the metabolism of the diabetic patient, 
particularly the severe diabetic patient, varies greatly from normal, 
not from intrinsic causes as with the thyroid patient, but from 
extrinsic causes of which the diet is the chief cause.’ To maintain a 
low metabolic rate by means of moderate undernutrition is one of the 
objects of treatment, for at this lower level of metabolism there is 2° 
distinct improvement in the utilization of glucose. 

Joslin inclines to the view that acidosis increases metabolism. 
Wilder, Boothby, and Beeler,? however, attribute such increased 
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metabolism as occurs during acidosis not to the acidosis itself but to 
an ultimate cause which produces both. Nevertheless, it is true that 
severe acidosis is accompanied by a markedly accelerated metabolic rate. 

The Respiratory Quotient.—This quotient gives an insight into 
the nature of the foods metabolized and their respective amounts. 
Persons with mild diabetes who are able to metabolize a liberal amount 
of carbohydrate as a rule give a relatively high respiratory quotient, 
while those whose tolerance is low give a low quotient. The average 
man on a mixed diet will have a respiratory quotient of, say, about 
0.83, but the diabetic patient, even one with the milder type of dis- 
ease, as a rule, has a lower figure. Joslin reports that the average 
respiratory quotient of his patients during the years of overfeeding 
was 0.76, and during the subsequent period of undernutrition was 
0.78. Unusually high and unusually low quotients are occasion- 
ally encountered and are sometimes difficult of explanation. 

Carbohydrate Metabolism in Diabetes.—Carbohydrate utilization 
is limited because of lack of insulin, and the unutilized sugar accumu- 
lates in the blood. In health the blood contains approximately from 
0.08 to 0.1 per cent of sugar; wider variations are frequently encoun- 
tered. When during fasting the blood sugar exceeds 0.14 per cent, 
diabetes should be suspected; higher percentages point almost con- 
clusively to this disease, but as a rule more than one test is desirable. 
It is not infrequent in diabetes to see a fasting blood sugar of 0.2 or 
even 0.4 per cent. Increased blood sugar is practically always accom- 
panied by sugar in the urme. The glucose threshold varies with 
different patients, and the exact point at which hyperglycemia leads 
to glycosuria is not always the same. As a rule, when the former is 
0.17 per cent the latter appears. Blood sugar estimations are of 
value not only in recognizing diabetes, but also in formulating the prog- 
nosis. Since, however, these tests offer certain technical difficulties 
for the general practitioner and cannot always be performed, we must 
accustom ourselves to depend largely on the information obtained from 
frequent examinations of the urine. 

Few patients are completely diabetic; the great majority of them 
can burn at least some carbohydrate. Also, the diabetic patient has 
not entirely lost the ability to store carbohydrate and to release it 
later for metabolism. This faculty for storing carbohydrate, which no 
doubt varies with the severity of the disease, must be taken into con- 
sideration not only in metabolic experiments, but also in clinical work. 
Joslin tells of von Noorden’s patient, who stored 520 Gm. of carbo- 

hydrate while undergoing an oatmeal cure. Diabetic patients are 


314 NUTRITION AND DIET 


often able to store comparatively large amounts of levulose; there is 
ground for the belief that at least a part of this is converted into fat 
and is stored in this form. It is probable, however, that a not incon- 
siderable part of the carbohydrate retained by the diabetic person is 
stored in the liver and muscles in the form of glycogen. 

In all reckonings of carbohydrate metabolism, clinical as well as 
experimental, it is the ultimate carbohydrate, not merely that which 
has been eaten as such, which must be considered. Fifty-eight per 
cent of the protein metabolized and about 10 per cent of the fat, yield 
glucose, and this glucose as far as metabolism is concerned, differs in 
no wise from that taken as such by mouth. This explains the often 
observed excretion by a person with severe diabetes of more carbo- 
hydrate than he has actually received. 

Protein Metabolism.—This demands attention in diabetes for 
four reasons: (a) Certain amino-acids of the protein molecule are con- 
verted during metabolism into glucose, giving at least 50 per cent yield 
of the latter; (6) other of the amino-acids are converted into poisonous 
fatty acids which increase the hazard of ketosis; (c) through its specific 
dynamic action protein greatly stimulates metabolism, an influence 
which in diabetes is to be studiously avoided, and (d) in other ways it 
possibly interferes with the mechanism of glucose utilization and thus 
lowers the diabetic patient’s ability to utilize carbohydrate.* 

The Dextrose-nitrogen Ratio—The “D:N ratio” as it is called, 
gives the quantitative relationship of dextrose to nitrogen in the urine, 
and therefore the proportion of dextrose excreted to protein destroyed. 
Each gram of urinary nitrogen represents the destruction in meta- 
bolism of 6.25 Gm. of protein, and since 58 per cent of protein is 
converted into glucose, the metabolism of this amount of protein 
results in 3.65 Gm. of glucose (58 per cent of 6.25 equals 3.65). There- 
fore, each gram of urinary nitrogen represents the production in inter- 
mediary metabolism of 3.65 Gm. of glucose; if the patient is unable to 
burn any glucose, all of this will appear in the urine. Conversely, 
should the patient who is fasting or is subsisting exclusively on protein 
and fat show in his urine 3.65 Gm. of glucose for each gram of nitrogen 
excreted, a D:N ratio of 3.65, then it is evident that he is excreting all 
of his carbohydrate, and that he is completely diabetic. This ratio is 
frequently seen in experimental animals, but it is a rarity in persons | 
who have diabetes. i 

Fat Metabolism.—This is of great interest in diabetes because 
when it is disturbed through inadequate oxidation of the fatty acids, 
coma may appear. For the proper utilization of fat the simultaneous 
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oxidation of a definite amount of glucose is essential; if the body is 
unable to burn the requisite amount of glucose, a part of the fat is 
incompletely oxidized and fatty acids accumulate to act as poisons. 
Rosenfeld said that the fats burn in the fire of carbohydrate, and that 
without it the fire smokes, and Woodyatt has appropriately likened 
the fatty acids thus formed to the smoke of an automobile which has a 
poorly adjusted carbureter. Fat, however, is not the sole source of 
these acid, or ketone bodies, for protein through certain of its amino- 
acids, particularly leucine, phenylalanine and tyrosine, also furnishes 
them. The ketone yield of the several foodstuffs is: for fat, 90 per 
cent; for protein, 44 per cent; for carbohydrate, none. Only those 
fatty acids which have an even number of carbon atoms yield ketone 
bodies, but the practical importance of this is lessened by the fact 
that the edible fats contain only such acids as have an even number of 
carbon atoms (Intarvin!). 

The “Ketogenic-antiketogenic Ratio.’”—This ratio expresses the 
amount of fat which can be safely oxidized through the aid of a given 
amount of glucose. On the basis of respiratory quotient and test tube 
experiment, the estimate has been made that one molecule of glucose 
will permit the oxidation of one molecule of higher fatty acid. Shaf- 
fer* reduced this estimate to grams as follows: Since the average molec- 
ular weight of the commoner fatty acids is 270 and that of glucose is 
180, then 270 Gm. of fatty acid require for oxidation 180 Gm. of 
glucose, or 1.5 Gm. of fatty acid to 1 Gm. of glucose. Woodyatt® has 
elaborated on this ratio and made it available for every-day metabolic 
reckonings in the following formulas: 

If C = carbohydrate, P = protein, F = fat (neutral), G = total quantity of 


glucose from all sources introduced into the body, and F. A. = total quantity of higher 
fatty acids including those derived from protein, then, 


qQ)G=C+058P+0.1F 
(2) F. A. = 0.46P + 0.9 F 


Taking the ratio stated above, FA: G ::1.5:1, then 


(3) a = 1.5 


From equation 1, 2 and 3 we reach, by elimination, 3 
F = 2.C + 0.54 P, or for clinical purposes, (4) F = 2 C + 2° which means that 


the fat may safely equal twice the carbohydrate plus one-half the protein. If the 
amount of fat oxidized does not exceed twice the carbohydrate plus one-half the protein, 
expressed in grams, then the ketogenic-antiketogenic ratio is preserved and all fatty 
acids will be safely oxidized. For example, if the patient metabolizes 80 Gm. of carbo- 
hydrate and 50 Gm, of protein, then the amount of fat he can utilize safely is 2(80) + 
50 


oO = 185 Gm. 
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Much higher ratios have been formulated, and these, under certain 
circumstances, are unquestionably safe, but it is becoming increasingly 
evident that no ketogenic-antiketogenic ratio can be regarded as a 
fixed one. Wilder* and his associates suggest that the amount of fatty 
acid which can be burned with a fixed amount of glucose is not the 
same at all metabolic levels but may be increased by measures 
which lower the metabolic rate. Shaffer,> in a later communica- 
tion, expresses. a somewhat similar conclusion: “Some subjects 
undoubtedly show small but definitely abnormal amounts of acetone 


when the mixture of metabolites, judged by the respiratory quotients, 
Ketogenic 


ions : are ee - ratio of ab ip 
or by calculations, corresponds to a Tide siveeas ratio of about 1: 


while other subjects may have a ratio of almost 2:1 before large 
amounts of keto- and hydroxybutyric acid appear in the urine.” The 
higher ratios for fat were formulated before the discovery of insulin, 
at a time when it was possible to permit patients with severe cases 
of diabetes only very small quantities of carbohydrate. Therefore in 
order to provide requisite energy it was necessary that such a diet 
furnish the highest quantity of fat consistent with safety. Now, 
thanks to insulin, the carbohydrate of the diet can be increased to any 
reasonable amount, and we are not impelled to reach the highest 
possible ratio of fat. 

The keto-antiketogenic ratio means nothing unless the diet provides 
protein and total calories in amounts sufficient to approximate the 
patient’s metabolic requirements. 

Woodyatt® was the first to emphasize this when he called attention 
to the fallacy of thinking of a patient’s food supply solely in terms of 
diet to the neglect of endogenous factors. The endogenous food sup- 
ply, that derived from the patient’s own tissues, throws just as heavy a 
burden on metabolism as does the same amount of protein or fat when 
taken by mouth; the chemical processes are identical. The same 
ketone bodies come from faulty metabolism of body fat as from exo- 
genous fat. The patient who is starving or who receives a diet 
inadequate in energy or protein must necessarily draw on his own body 
fat and protein. In all reckonings we must think of food in terms of 
metabolism rather than of diet. 

Three facts concerning the metabolism of the diabetic patient 
warrant emphasis: 1. The ketogenic-antiketogenic ratio is probably th 
most important single principle in the treatment of diabetes and must 
always be kept in mind. 2. The endogenous food supply is just as 
important as the exogenous supply of the diet. If the amount of food 
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supplied by the diet is below the patient’s caloric needs, he must 
necessarily draw on his own body fat and protein, and this possibility 
must be considered in all reckonings. 3. It is the food metabolized, 
not merely that eaten, which counts; carbohydrate which is taken by 
mouth and passed out in the urine cannot be counted in metabolic 
reckonings; this must be subtracted from the known food supply. 


THE PREVENTION OF DIABETES 


For the person whose habitus or whose inheritance renders him 
likely to contract diabetes, much may be accomplished by dietary 
precaution. The same can be said of the person in whom the occa- 
sional appearance of transient glycosuria indicates perhaps incipient 
diabetes. Since, as has been shown by Paullin’ and others, obesity is 
a frequent forerunner of diabetes, the middle-aged person should strive 
to keep his weight within normal bounds. This can best be accom- 
plished through the medium of sufficient exercise and an abstemious 
diet. In such a diet all reasonable foods may be permitted, but the 
total quantity should be strictly limited. It is the quantity, as a rule, 
rather than the kind of food which counts; overindulgence of every kind 
should be avoided. The prevention of obesity often means the pre- 
vention of diabetes. 

A diabetic inheritance, or a tendency toward transient glycosuria, 
demands certain additional dietary precautions. Not only must the 
person so handicapped keep his weight at or below the normal standard, 
but he must be extremely temperate in the use of sweets. It is 
doubtful whether ordinary overindulgence in sweets by a normal person 
will bring on diabetes, but for the person with a tendency in this 
direction such overindulgence may be a determining factor. He 
should take sweets only in strictest moderation, preferably in the 
form of the simpler desserts and always after meals—never as candy 
and similar sweets, and never between meals. The avoidance of 
sauces and highly seasoned foods is also advisable. The patient who 
has so-called alimentary glycosuria or the glycosuria of pregnancy 
should be watched over a long period and should be looked on always 


_as a potential diabetic. 
RECOGNITION OF THE DISEASE 


Before instituting treatment assurance must be had that the patient 
actually has diabetes mellitus; for there are many forms of glycosuria 
which may be misleading. So-called renal glycosuria and the glyco- 
suria of pregnancy give most trouble in this regard; it should be borne 
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in mind that the latter if neglected may progress to true diabetes. 
The glucose tolerance test gives a good idea of the ability of the patient 
to burn glucose, but caution should be exercised in its use; a person with 
severe diabetes may be made much worse by subjection to this test. 
The adult patient while fasting is given 100 Gm. of glucose in lemon- 
ade; blood sugar estimations are made before and three hours after 
taking the glucose. In every person there is a rise in blood sugar, 
but the promptness with which it falls to its original level is the best 
criterion of his ability to burn glucose. John® regards a curve which 
at the end of three hours has fallen to its former level as evidence of 
normal glucose utilization and a hyperglycemia which persists longer 
than three hours as suggestive of diabetes. 

Woodyatt® regards the power to burn glucose under a rising supply 
as a good criterion. He advises: 


Doubtful cases may be placed on a series of graded iso caloric diets having glucose 
values of 100, 200, 300 gm. respectively and so on upward if necessary. The patient 
should remain on each diet for at least three days during which the 24-hour outputs of 
sugar are accurately determined by a method such as that of Benedict and Osterberg 
or Folin and Berglund. The average excretion for the successive periods may then be 
plotted. The line or curve so obtained usually gives valuable information. One or 
more blood-sugar percentage determinations before breakfast when the patient is on 
each diet may be of assistance if they run persistently low. The true typical diabetic 
case shows an upward break or bend in the excretion curve beginning at a definite 
point. Failing to demonstrate a sharp break or progressive acceleration of the glyco- 
suria with a rising glucose supply, one may well hesitate to make too severe a prognosis 
or impose too rigid restriction on the patient. 

As a rule, however, the vast majority of patients who show a per- 
sistent glycosuria or a persistently elevated blood sugar have diabetes, 
and those who show occasional transient glycosuria should be tenta- 


tively regarded as potential diabetic patients. 


THE FUNDAMENTALS OF DIETARY MANAGEMENT 


The discovery of insulin has made it infinitely easier to provide 
suitable food for the diabetic, and has brought comfort and longevity 
to large numbers of patients, but it has not obviated the necessity for 
precision in diet. The diabetic patient who trusts solely to insulin and 
eats everything he pleases will surely come to grief. There is demanded 
today the same careful thought and the same precision in detail as 
during the past. While the diet should be planned always to meet 
the needs of the individual patient, there are certain general principles 
which should govern its selection. 

Undernutrition.—The metabolism must be kept low, and to this 
end the patient should be permitted only such an amount of food as is 
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necessary to meet his minimal metabolic requirements and to prevent 
his drawing on his body tissues. This curtailment of food will reduce 
the metabolic rate, which reduction will in turn make it possible to 
maintain nutritive equilibrium on a materially lessened intake. 
Wilder* and his associates in their studies of about a year on a patient 
with a severe case of diabetes found that the ability to utilize glucose 
varied inversely with the metabolic rate. ‘‘When the rates were 
lowest the glucose utilization was best and acidosis was either con- 
trolled or decreasing. Whenthe basal metabolic raterose . . . sugar 
tolerance diminished and acidosis increased.’’ Evidently the benefits 
achieved from undernutrition are not due to mere loss of body mass 
but rather to the improvement in glucose utilization which comes with 
the adjustment of metabolism to a lower level. 

At the same time it is important that enough food be given to at 
least approximate energy requirement; otherwise the patient will draw 
on his own body fat and protein—a circumstance, which, if unrecog- 
nized, may entail nutritive failure or even disaster. Since the total 
caloric requirement of the diabetic patient does not differ materially 
from that of the healthy person, the figures given in the chapter on 
basal metabolism can be utilized. This necessity for undernutri- 
tion, however, requires that slightly lower values, say 10 to 20 per 
cent below normal, be adopted. The metabolic rate of the indi- 
vidual patient varies within rather wide limits and is seldom the 
same at different periods of the day, but for practical purposes, we can 
assume for the twenty-four hours a basal metabolism of 25 calories per 
kilogram of body weight. A slightly lower figure, say 20 calories, 
will sometimes apply to thin, moderately emaciated patients. The 
average diabetic patient, however, should have a diet based on the 
higher figure. This estimate expresses the basal metabolism of 
the normal person who is completely at rest. Since the metabolism 
of the diabetic person, however, is reduced about 10 to 15 per cent 
through undernutrition, his rate is actually lower than in health, 
and this caloric allowance (25 calories per kilogram) will probably be 
found sufficient to meet not only his basal requirements but also the 
increment which comes from getting out of bed and sitting around the 
room. 

On the other hand, many clinicians feel that to this basal figure 
there must be added an amount of food sufficient to take care of 
even the effort of sitting around the ward; an additional 500 calories 
is regarded as sufficient. If the diabetic patient is engaged in a 
greater activity or in actual work, a material addition to the basal 
allowance must be permitted; the caloric intake under such circum- 
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stances should be based on the estimated energy requirements given 
in Chapter III (page 66) but to insure undernutrition, it should 
fall short of these figures about 10 to 20 per cent. 

Carbohydrate Restriction.—To rest the pancreas the patient must 
be given only such an amount of carbohydrate as he can metabolize 
without the appearance of sugar in the urine. This principle of resting 
the pancreas has long been the basis of diabetic therapy. If the islands 
of Langerhans are overstimulated by the insistent demands of an excess 
of sugar in the blood, exhaustion and degeneration follow; if, on the 
other hand, through the limitation of carbohydrate metabolism they 
are permitted to rest, then restoration of function, at least to a certain 
degree, follows. If glycosuria is permitted to persist, the disease as 
a rule grows worse, whereas if the urine is kept sugar-free a gradual 
increase in tolerance ensues. If the patient’s tolerance is so low that 
he cannot be given enough carbohydrate to meet the requirements 
of a maintenance diet and at the same time preserve a safe ketogenic- 
antiketogenic ratio, then he must be given insulin. 

Low Protein Intake.—Too much protein is distinctly harmful to 
the diabetic patient. Through its specific dynamic action it stimu- 
lates metabolism, and thus violates the important rule of minimal 
metabolism; and in yet another way it seems to interfere with the 
utilization of sugar. The experiments of Wilder’ and his associates 
lead them to conclude that the harmful effects of too much protein 
are due not primarily to the added burden of its sugar-forming and 
ketogenic fractions, but to some other more specific action of protein 
“the result of which is to interfere with the mechanism of sugar utiliza- 
tion.”” For these reasons we endeavor today to maintain nitrogen 
equilibrium at the lowest level which is consistent with nutritive safety. 

At the same time, it must not be forgotten that a certain amount 
of protein is essential. ‘This is somewhat more than is necessary to meet 
the minimal requirement, for it should always include a reasonable 
factor of safety. It is believed by many clinicians that for an adult 
diabetic patient 0.66 Gm. of protein per kilogram of body weight repre- 
sents the proper allowance. Joslin thinks that in long continued diets 
except those for elderly patients and for persons with impaired 
kidneys, a somewhat more liberal allowance is safer, say 1 Gm. per kilo- 
gram. Children require more protein than adults, and a daily allows, 
ance of at least 1 Gm. per kilogram, sometimes more, is advisable. 

Ketogenic-antiketogenic Ratio.—The fat quota of the diet must be 
kept within the figure permitted by this ratio (see page 315). Viola- 
tion of this rule may occur in many ways: (a) by carelessly permitting 
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an excessive fat intake, (b) by ignoring the possibility of an endogenous 
supply of fat or (c) by failing to substract from the apparent carbo- 
hydrate supply that which was lost in the urine. 

To adopt the formula devised by Woodyatt is, I believe, wise: the 
fat in the diet, expressed in grams, may equal twice’ the carbohydrate 
plus one-half the protein. Joslin leans toward this ratio. A few other 
experienced clinicians, notably Newburgh and his associates, and 
Wilder, permit higher ratios. The high fat diets will be more fully 
discussed below. True, when the total caloric intake is low, the pro- 
tein allowance restricted and the urine sugar-free, it is probably all 
right to permit an amount of fat which is three times the carbohydrate 
allowance. As a rule, however, it is best to give insulin and then 
increase the carbohydrate as the fat is increased. 

Good Hygiene.—While hygiene may appear to have no place in a 
book on nutrition, it cannot be ignored; for without good hygiene all 
dietary rules may be useless. 

It is surprising how completely a diabetic person’s metabolic equilib- 
rium may be upset by the most trivial circumstances. Worry, fright, 
a fit of anger, a sprained ankle, an attack of tonsillitis—any of these 
may upset the whole program and undo the benefit of weeks of careful 
dietary regulation. Emphasis should be laid on the harmful effects of 
nervous strain; diabetic children should not be permitted to strive 
for honors in school. The beneficial effects of a reasonable amount of 
exercise is always to be kept in mind. 

Education.—The intelligent cooperation of the patient is essential; 
to secure this he must be taught the nature of his disease and the 
objects of treatment. He must be taught to compute food values, 
to recognize the signs of impending disaster, such as acidosis or insulin 
shock, and to feel his own responsibility. He should appreciate the 
fact that gross violation of the rule may mean serious trouble or even 
death. The necessity for a reasonable degree of precision in the 
arrangement of the diet should be insisted on; scales are, as a rule, 
necessary in the beginning; those made for this purpose by John Chatil- 
lon and Son are good. After a time these can usually be dispensed 
with, and the cruder measures, such as “‘tablespoonful,” “average 
helping,” and the like, can be adopted, but these should be used with 
a reasonable regard for accuracy, and not with slovenly carelessness. 
Hospitalization is usually of advantage during the first one to three 
weeks of treatment; discipline, education and clinical investigation 
can all be carried out best in an institution. This, however, is by no 
means essential. 
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The responsibility for the arrangement of the diet, the administra- 
tion of insulin, the examination of the urine and the general regulation 
of the patient’s life should ordinarily rest on the patient himself, but 
in exceptional cases some other member of the family may take 
over this duty. Diabetic children, as young even as 11 or 12 
years have proved themselves capable of accepting such responsibility. 
Blood sugar estimations are of value to the physician, but they can 
easily be dispensed with in the routine management of the case. In 
fact, as experience grows, we are learning to depend less on repeated 
blood examination and more on routine urinalysis. During the first 
days of tolerance determination, three or more specimens of urine 
should be examined daily. Later one urinalysis daily, and still later, 
when tolerance has been established, less frequent examinations will 
suffice. When, however, there is question as to how well the patient 
is doing, several specimens of urine passed at different times of the 
day should be examined. 


DETERMINATION OF TOLERANCE 


There is no universal criterion by which we can gauge satisfactorily 
the gravity of each case. It is the custom to classify these cases as 
mild, moderately severe or severe according to the tolerance for 
carbohydrate. Such a classification may be misleading, however, in 
that a patient with a low carbohydrate tolerance on a properly adjusted 
diet may pursue an entirely satisfactory course and show gradual 
improvement; while, on the other hand, another diabetic patient with 
an apparently good tolerance may pursue a stormy course with fre- 
quently alarming ketosis. An unwillingness to cooperate, intercurrent 
infections, an unfortunate temperament or a weakness toward gross 
dietary indiscretions—any of these may make of the apparently mild 
case one of great severity. With reservations, however, we can adopt 
carbohydrate tolerance as a basis on which to construct the diet. 

After the patient’s tolerance has been tentatively determined, he is 
placed on a regimen adjusted to this tolerance and, usually with the 
aid of insulin, the amount of food allowed is gradually increased until 
a maintenance diet is reached which is not accompanied by glycosuria; 
such a diet should in caloric value be from 10 to 20 per cent below the 
calculated metabolic requirement. There are several methods o 
procedure. That described below follows the method suggested by 
Joslin. 

1. A subcalorie diet should be arranged, approximately from 30 to 
50 per cent below the calculated normal, in which there is included (a) 
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protein to the extent of 0.66 Gm. per kilogram of body weight, (db) 
carbohydrate equal to about one-half the former intake and (c) a 
relatively small amount of fat. In a person weighing 70 kilograms such 
a diet would be represented by the following: carbohydrate, 125 Gm., 
protein 45 Gm., fat, 40 Gm. (calories 1,020). 

2. Each day the carbohydrate content of this diet should be 
gradually reduced, the protein and fat being kept at approximately the 
same figure. If the patient continues to show sugar in the urine, the 
protein and the fat should also be reduced but at a lesser rate. 

3. When sugar disappears from the urine this reduction process 
should be stopped, and with or without the aid of insulin, the food 
should be increased gradually until an adequate maintenance diet is 
reached. In this “return process” the carbohydrate should be 
increased slowly and the fat more rapidly, care being taken always to 
keep the fat well within the antiketogenic ratio. The protein should 
always be kept low, but it is best to increase it eventually to 1 Gm. per 
kilogram of body weight. The patient’s tolerance is as a rule increased 
during this process, and the reappearance of a trace of sugar often 
merely demands that the diet be kept stationary for a few days; at 
other times slight carbohydrate curtailment at this point is necessary. 

If an adequate maintenance diet cannot be reached without the 
reappearance of sugar, insulin must be used. The administration of 
insulin will be discussed on page 338. 

4. If the urine persistently shows sugar in spite of continued step by 
step food reduction as indicated in “2,’’ eventually without further 
reduction, insulin must be given; the procedure suggested in “3” 
should then be followed. If time permits, the diet of the refractory 
case should be reduced to a carbohydrate content of about 40 Gm. 
before insulin is begun. To save time, however, the “building up” 
process with the aid of insulin may be begun earlier. 

For the convenience of the physician and in order to insure uni- 
formity of procedure in the hospital ward, Joslin has formulated the 
series of “‘test diets’’ and “‘maintenance diets”’ given on page 324. 

The practical application of these test diets is simple. The patient 
is first given “T.D. 1;” if glycosuria persists, he tries T. D. 2, then 
T. D. 3; he rarely needs to try T. D. 4. As a rule, he becomes sugar- 
free on T. D. 3 or 4. When sugar disappears from the urine, he is 
placed .on a maintenance diet containing a corresponding amount of 
carbohydrate. Shortly thereafter he is permitted to step up one in the 
scale of diets. This stepping up is continued until sugar reappears or 
until a maintenance diet of satisfactory caloric value is reached. If 
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glycosuria reappears before a diet of requisite energy value has been 
reached, say at C; + P. F.; (calories 1,296), the carbohydrate may 
be reduced to Cg and the protein and fat kept at P. F.;, or the latter 
may be increased to P. F.3 or P. F.5, or the fat alone may be increased 
by the addition of cream, butter or bacon. On such restricted diets 
the tolerance usually shows a gradual increase; in fact, it is on this 
ability of the organism to regain its tolerance that this method is based. 
If an adequate maintenance diet cannot be reached without the 
appearance of sugar, then insulin must be given, and the diet further 
increased until the requisite number of calories is provided. 

Other Methods of Procedure.—Other methods are sometimes pref- 
erable. Frequently it is desirable, as has been emphasized by 
Paullin, to proceed more rapidly, and in such instances the patient 
may be given at the outset a diet which closely approximates the main- 
tenance requirement, and, in rapidly increasing doses, sufficient insulin 
to enable him to utilize this amount of food. A concrete example is 
given by Woodyatt.?° 


Different cases present different problems and no one stereotyped procedure has 
proved equally effective in all. When a new case presents for management, the his- 
tory and the first inspection and examination of the case permit one to judge of the 
type and degree of the diabetes and these determine the initial procedure. For illus- 
tration, assume that the patient is a young man of 30, that he looks emaciated and has 
the peculiar translucent pallor suggestive of a severe diabetes. He states that he has 
had the disease to his knowledge for only one year, that a year ago he weighed 160 
pounds. Now he weighs 110 pounds. The disease has disabled him in a year. Unless 
the emaciation is attributable to enforced undernutrition such a case is obviously one 
of inherently severe diabetes. By diet adjustment alone nothing short of rigid restric- 
tion promises to restore him to the non-diabetic status. In such a case there would seem 
to be no object in temporizing with intermediate diets. He is placed at once on a simple 
measured ration containing 0.5 to 0.8 Gm. protein and 2.0 to 2.5 Gm. fat per kg. of 
body weight plus the least amount of carbohydrate that can be given without making 
the diet unpalatable; for example: 


Carbo- . 
pls Protein, | Fat, 
Gm. | hydrate, 
Gm. Gm. 
Gm. 
Crean. 20) per Cente... 4.6 .k- ee 2 400 20 12 80 
Byer rte ytreeen see to) Meant oveyene cabifee Guts Nuns tones dues ule Q te 12 12 
PS AC OLR ee tech ae Pe owe ns WINE eter toed 30 af: 5 15 
MLE rte, ee ae OOS nore R esting ele oe 20 17 
ABS IEA oR A Ce ON ne US ae eee ress eas 20 29 124 Calories, 1,312 


At bed rest this suffices for caloric maintenance of the 50 Kg. patient and commonly 
for a nitrogen balance. The glucose value of the diet estimated as C + .58 P + .1 Fis 
49 Gm. On this diet either the urine becomes sugar-free or it does not. If it becomes 
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sugar-free the diet is increased sufficiently to give it a glucose value some 25 Gm. higher, 
i.e., to 74 Gm. or thereabouts. If this produces no gross glycosuria the diet is advanced 
again, and soon. Either on the initial diet or a later one there occurs a steady excretion 
of 15 to 25 Gm. of glucose per day and one learns by the difference between the glucose 
supply and the glucose excretion the number of grams utilized per day, i.e. the existing 
tolerance “‘T”’ or the power to burn glucose. Having established a steady excretion of, 
say 10 to 25 Gm. of glucose per day, the probable dose of insulin necessary to check 
it can then be calculated. It has been our experience that 1 unit will account, directly, 
for 1.0 to 1.5 Gm. of glucose, 


The author then describes the manner in which stepwise both food 
supply and insulin are increased until maintenance with freedom from 
glycosuria is established. It will be noted that the antiketogenic- 
ketogenic ratio of the diet is high—2.6. However, when the protein 
and caloric intake are low and conditions are satisfactory, such diets 
are often well borne. This method in the hands of an experienced 
clinician saves time and has other advantages, but it presupposes cer- 
tain technical knowledge and diabetic experience that is not always 
available. It should as a rule be used only when the patient is under 
good supervision and when the physician is experienced in the techni- 
cal details of diabetic management. 

Another method of procedure is that proposed by Wilder in the 
use of his nomographic charts. These will conveniently give the basal 
metabolic requirement as well as the proper amounts of carbohydrate, 
protein and fat. He assumes for reasons already given that the total 
caloric value of the diet should be about 20 per cent lower than the 
calculated total metabolic requirement for the normal person. Since 
the activities of the patient in the ward or about the house would 
ordinarily demand an addition of 10 per cent to the basal requirement, 
and the specific dynamic action of the food another 10 per cent, he 
assumes that if, without compensating for this 20 per cent increment, 
we merely take the calculated basal metabolism as the correct total 
energy requirement for the diabetic, we shall then have,:as stipulated, 
a food supply which is actually 20 per cent below the normal require- 
ment. If the patient is engaged in a sedentary occupation, from 20 
to 30 per cent should be added to this figure. This author feels that 
it is of such importance to approximate closely the correct figure that 
instead of taking body weight as a criterion it is best to follow the Du 
Bois surface area standard and calculate basal metabolism from the foun, 
factors, age, sex, height and weight. This is done by means of the 
basal metabolic chart of Boothby and Sandiford (page 327). Giventhe 
total caloric requirement as determined by this chart, the food require- 
ment in terms of carbohydrate, protein and fat can then be calculated 
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on the “diabetic diet chart’? devised by Wilder (page 328). These 
charts furnish a convenient method for rapid calculation and are 
useful in hospital and clinic. The objection to the use of the second 
chart, however, is that, like all such plans, it does not permit the 
physician to individualize; I fear that it isa mistake for the physician 
to follow any plan which provides him too conveniently with ready- 
made calculations. He must know something of the rationale of the 
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70 DIRECTIONS: 

PLACE THE CHART ON A FLAT SMOOTH TABLE, USE 20 
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* Copies of these charts may be obtained from H. N. Elmer, 1641 Monadnock Bldg., 
Chicago. 
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procedure and of the basis on which food calculations are made; he 
should be able always to recalculate and to readjust the diet as 
circumstances. demand. 

It should be noted that the diets prescribed by Wilder’s chart are 
high in fat. This author assumes as safe a ketogenic-antiketogenic 
ratio of 2:1, but, to be conservative, he stays well within this figure 
by adopting in these charts a ratio of 1.65: 1. a 
DIET FOR MAINTENANCE 


For maintenance, the diet should be from 10 to 20 per cent below 
the calculated normal; it should prevent both overnutrition and 
marked undernutrition. It should be emphasized that to permit the 
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patient, through the aid of insulin, to become moderately fat, or even 
to increase his weight beyond the normal is to court disaster; he should 
be fed for energy, not for body weight. His food should be sufficient 
to provide him with energy to carry on comfortably and without 
exhaustion such daily activities as his occupation and circumstances 
demand, and sufficient insulin should be given to permit the economical 
utilization of this amount of food. 

The protein of the maintenance diet should be kept within narrow 
limits. For a long continued diet it is probably unsafe to provide 
per kilogram of body weight less than 0.66 Gm. or more than 1 Gm. of 
protein. 

Differences of opinion exist as to the relative amounts of carbo- 
hydrate and fat which should appropriately be prescribed in the main- 
tenance diet. Since insulin will permit the utilization of any reasonable 
amount of carbohydrate, and since the high carbohydrate diet is 
easier to take and more nearly approaches the normal, this type has 
the greatest appeal. The amount of carbohydrate, as a rule, should 
be from 90 to 150 Gm., in some cases even more. Fats are prescribed 
in amounts sufficient to bring the total caloric value of the food to the 
required figure. The average diabetic diet contains proportionately 
two or three times as much fat as is taken in health. It is necessary 
merely that a safe ketogenic-antiketogenic ratio be observed. 

The Construction of the Maintenance Diet.—This admits of genu- 
ine skill. The carbohydrate quota should never be taken in concen- 
trated form; a large part should be in the form of 5 per cent and 10 
per cent vegetables, and a smaller part in 15 per cent vegetables and 
fruits. Vegetables are of definite value in giving the necessary bulk 
to the food. If the amount of carbohydrate permitted is liberal, oat- 
meal, potatoes and even bananas may be included. Crackers, such 
as Uneeda Biscuits, which are of known weight, may also be included. 
Bread should seldom be permitted; it is objectionable not only because 
it is high in starch, but also because it is extremely difficult to regulate 
accurately the amount eaten. Substitutes for bread made of washed 
bran with the addition of “Cellu”’ flour often form an agreeable addi- 
tion to the diet. No sweets should be permitted except in the form of 
fruits, preferably as orange juice. Protein may be taken in almost 
any form, but proteins of high biologic value such as are found in 
meat, eggs, milk and cheese are to be preferred. Fats are most 
agreeably taken in the form of cream (20 per cent) and butter. All of 
it, however, should not be taken in this form, but bacon and eggs 
should be added, and when a high fat content is desired, olive oil. 
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Intarvin is a synthetic fat which because of its odd number of car- 
bon atoms is believed not to produce ketosis and therefore to be less 
harmful than other fats. Dr. Kahn,!! who devised it, states that 
Intarvin “is absorbed to about 90 per cent and is catabolized in the 
bodies of diabetic patients without the production of ketones.” 
McCann” and his associates, after clinical experiment, adopted 
the view that it is less ketogenic than ordinary fat, but they add 
that this evidence is not entirely conclusive. They do not regard 
it as of great value to the diabetic patient because of its intensely 
disagreeable taste when taken in large amounts. It would appear 
that Intarvin has not filled the place originally claimed for it. 

The food of the diabetic patient should be easy to obtain, simple 
and digestible. The diet should be constructed as far as possible of 
articles which are of easy availability and which are commonly found 
in the normal menu; rare unseasonable foods and those difficult to 
obtain should be avoided. Even specially prepared diabetic dishes 
should be resorted to only to avoid monotony. The food should 
never be highly seasoned; seasonings not only blunt the taste for 
good food, but they possibly exert an unfavorable effect on the pan- 
creas. When economy in nutrition is striven for, as in diabetes, those 
foods which throw the least burden on the digestive organs are to be 
preferred. On the other hand, the food should not be concentrated, 
for a bulky diet with an abundance of unabsorbable residue gives a 
grateful sense of comfort and also stimulates peristalsis. Unwhole- 
some foods should be avoided because a digestive upset in the diabetic 
patient usually means loss of tolerance with return of glycosuria, 
possible ketosis and uncertainty as to the amount of food actually 
metabolized. 

The menu should provide sufficient variety. Elasticity in the 
choice of food is essential, else the diet will become monotonous, and 
the patient will be tempted to break over. To insure variety he must 
be able to compute his own diets and must have sufficient familiarity 
with foods to make the necessary substitutions. He must be familiar 
with the market in order to avail himself of the variety of products 
which the different seasons offer. Campbell! calls attention to the 
advisability of making use for variety’s sake of non-nutrient substances, 
mushrooms, broths and mineral oil mayonnaise. He also makes the, 
following pertinent suggestion: oF 


In constructing the first draft of a menu it is unnecessary to use up all the protein, 
fat or carbohydrate assigned to any one meal, in that meal. Some slight latitude may 
be allowed if the whole day’s ration approximates the correct total. Indeed it is often 
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somewhat better to use slightly less than the prescribed amount of food, leaving a 
margin to be used as extras to vary the diet. Vegetable salad tastes very different 
when enriched by the addition of a portion of lobster, a ball of cottage cheese, a sar- 
dine or a shrimp, or a small slice of Canadian cheese. Salted almonds or chopped 
nuts may be added to a fruit salad. The actual caloric value of these extras is almost 
inconsiderable, but they are of immense importance in increasing the palatability of 
the diet. 


A warning should be given against the numerous diabetic foods. 
The trouble here is twofold: 1. While the statement of the manufac- 
turer as to carbohydrate content is today in most instances accurate, 
there are a few instances in which the claims are grossly misleading. 
2. The protein content of such foods even if known, is likely to be dis- 
regarded by the patient, with the result that in taking these foods in 
relatively large amounts he greatly exceeds his protein allowance. 
I have two patients whose frequent return of glycosuria was difficult to 
explain until investigation revealed that they were eating large 
amounts of diabetic biscuits; these were given them at a diabetic 
spa as being entirely innocuous, but it was found that the protein 
contained in them supplied glucose greatly in excess of the patient’s 
tolerance and thus produced the glucosuria. It is infinitely better 
that the patient confine himself to ordinary foods of known value. 


OTHER METHODS OF MANAGEMENT 


High Fat Diets.—Before the discovery of insulin, Newburgh 
and Marsh,!* impressed by the inadequacy of prevalent diets, devised 
and were bold enough to put into use their high fat diet. They 
argued with good reason that the high protein, low fat, low carbo- 
hydrate diet was faulty in that it either failed to eliminate glycosuria 
or, if this was accomplished, it was inadequate to meet the patient’s 
total caloric needs and therefore brought about a state of grave 
inanition. They were among the first to point out the harmful effects 
of too much protein. They insisted that with an extremely low 
carbohydrate intake and a minimum of protein there could safely be 
taken a very large amount of fat without danger of acidosis. In order 
to prove that their procedure was an improvement over the older diets, 
they proposed to show for it the following advantages: “‘(1) that gly- 
cosuria is avoided in severe diabetics; (2) that this diet does not precipi- 
tate acidosis; (3) that nitrogen equilibrium is maintained, and (4) that 
the patients are able to lead at least a moderately active, comfortable 
life.”’ They discussed the effect of this diet in seventy-three cases 
(without selection) of true diabetes mellitus. These patients gained 
in strength, showed no alarming acidosis, and all remained sugar-free 
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while under treatment. In subsequent publications these authors 
discussed the beneficial influence of this diet on the blood sugar and 
expressed themselves as satisfied with its adequacy and safety. 

The procedure outlined by these workers is as follows: 


When a patient enters the clinic, he is placed on a diet containing from 900 to 1,000 
calories, of which about 90 Gm. is fat, 10 Gm. is protein and 14 Gm. is carbohydrate. 
After the patient has been sugar free for one or two weeks, his diet is increased to 
about 1,400 calories, of which 140 Gm. is fat, 28 Gm. is protein and from 15 to 20 Gm. 
is carbohydrate. In the case of small individuals this diet is sufficient for prolonged 
use, and some of them are discharged with instructions to continue it. For larger 
persons, after another period of trial, a second increase is made, reaching 1,800 calories, 
containing 170 Gm. of fat, from 30 to 40 Gm. of protein, and from 25 to 30 Gm. car- 
bohydrate. Further additions up to 2,500 calories may be made to suit individual 
cases. : 


Newburgh and Marsh report a highly satisfactory experience with 
their high fat diets. It has been suggested that these results can be 
attributed to two factors: to relative undernutrition and to rigid restric- 
tion of protein. These workers have contributed important material to 
our knowledge of diabetic dietaries and have done pioneer work. Spe- 
cifically, they have taught us that protein restriction is essential to the 
satisfactory treatment of persons who have diabetes and that larger 
amounts of fat than was formerly thought possible can be safely taken 
under such circumstances. Today, however, there are certain objec- 
tions to be seen in the high fat diet. Joslin offers the pertinent com- 
ment that it requires a great deal more intelligence to follow without 
violation the low carbohydrate, high fat diet than the high carbo- 
hydrate low fat regimen. The penalty for breaking over the former is 
infinitely more serious; if the patient exceeds his already liberal 
allowance of fat and at the same time takes too much protein, coma and 
death may be the penalty; while if with the other type of diet he 
exceeds his carbohydrate allowance, probably nothing more imme- 
diately serious than glycosuria results. It is much more difficult, too, 
to live comfortably on the high fat diet during a long period of years. 
As a final argument against the use of large amounts of fat, it is 
evident that since the discovery of insulin we can prescribe with 
impunity much larger amounts of carbohydrate than was formerly the 
case, and thus are able to provide for the diabetic patient adequate 
nourishment without resorting to the expedient of Newburgh and, 
Marsh. 

Fasting.—Many of the earlier students of diabétes recognized the 
value of fasting; I recall that in 1907 it was a frequently used expedient 
in the clinic of Friederich Miiller. To F. M. Allen, however, belongs 
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the credit for recognizing the value of prolonged fasting as a means of 
raising the patient’s tolerance, and of popularizing this method of 
treatment. His work represents a definite advance in diabetic ther- 
apy. Fasting was very popular for a few years just prior to the advent 
of insulin. The patient was given no food for periods of one, two, 
three and even five or six days; he was given an abundance of fluids, 
water, clear broths and coffee, but nothing of nutritive value; origi- 
nally whisky was prescribed. The fast was stopped when he became 
sugar-free. The object of this procedure was to rest the pancreas and 
thus to raise the patient’s tolerance. Since the discovery of insulin, 
however, fasting is no longer necessary and is seldom used. 

The Oatmeal Cure of Von Noorden.—This method prescribed that 
the patient take daily from 200 to 250 Gm. of oatmeal, to which 
was added from 200 to 300 Gm. of butter and occasionally a few eggs. 
With this treatment von Noorden achieved results which in that day 
were highly satisfactory. No one has been able to demonstrate, how- 
ever, that the diabetic patient oxidizes the carbohydrate of oatmeal 
any better than other carbohydrate. Joslin suggests that the good 
results of the oatmeal cure could probably be attributed to the low 
protein intake and to the fasting or semifasting which was a part of 
the treatment. Other carbohydrate cures have been suggested, but 
since the advent of insulin, all of these have been placed in the discard. 


DIABETES IN CHILDREN 


The principles which should govern the diet of the diabetic child 
are in general those which hold good for adults with diabetes. Four 
points of difference, however, should be kept in mind: 1. Because of 
his rapid growth, the child needs more protein than the adult; not less 
than 1 Gm. per kilogram of body weight, at times even more. 2. The 
margin between hyperglycemia and hypoglycemia in the child is a nar- 
row one; it is relatively easy to give too much insulin and without 
warning to produce insulin shock. 3. The disease is more likely to be 
progressive in the child, and therefore requires closer attention. 4. 
Nervous influences play an even greater réle in juvenile diabetes than 
in that of the adult. 

The dietary standards given by Holt and Falles for the normal 
child may be taken as a criterion of nutritive requirement (page 220 
and 221). It should be borne in mind, however, that these standards 
apply to active healthy children who take an enormous amount of, 
exercise, and that, since the activities of the youthful diabetic patient 
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are somewhat restricted, they should be discounted accordingly. 
Moderate undernutrition, as with the adult, is to be desired. 

An emaciated diabetic child when placed on an appropriate diet 
and given insulin will sometimes exhibit extremely rapid growth; such 
a child may within a surprisingly short time reach his normal stature 
and weight. Allen has commented on the frequency with which dia- 
betic patients who are liberally fed (with the aid of insulin) tend to 
become obese; children of this type have an appearance somewhat 
suggestive of myxedema or of dystrophia adiposo-genitalis. On the 
other hand, when properly nourished, diabetic children grow normally 
and develop the proper musculature and strength. 

Certain details of the child’s diet should be kept inmind. Because 
of his small stature, small amounts of food have relatively greater influ- 
ence; therefore in making additions to the diet, the small size of the 
patient should always be kept in mind. The food should be simple 
and of such nature as children ordinarily take (see chapter on diet of 
the normal child). Today we give very young children more vege- 
tables than was formerly customary, which makes much easier the 
arrangement of the diabetic child’s diet. Joslin advises against the 
use of saccharine because he feels that the taste for sweets should not 
be encouraged; sweets should be forgotten. 

Geyelin'! favors a high carbohydrate diet. In support of this, he 
points to the work of Bainbridge” which indicates that insulin is much 
more effective in rats fed on a high carbohydrate diet than in those 
fed on a high fat ration. He calls attention to the fact that less insulin 
per gram of carbohydrate is necessary when the carbohydrate is 
increased, and expresses the opinion that the success of this type of 
diet is not alone in the increased carbohydrate but also in low fat intake. 
This author runs the daily carbohydrate allowance for children up to 
200 Gm., 300 Gm. and even as high as 350 Gm. The insulin must of 
course be increased, but in his experience not in proportion to the 
increase in carbohydrate. For illustration,’® he assumes that a child 
is receiving a diet of: carbohydrate, 70 Gm.; protein, 73 Gm., and fat, 
150 Gm., for which a total of from 40 to 45 units of insulin is needed. 

Change this diet to 250 Gm. of carbohydrate, 70 Gm. of protein, and 
70 Gm. of fat, and, while some increase in insulin becomes necessary, 
an additional 10 to 20 units will suffice, in the experience of Geyelin, 
to take care of the large amount of carbohydrate added. , 

Insulin should be given children with even greater caution than has 
been advised for adults; the initial dose should be from one-fourth to 
one-half unit, after which it may be increased as with adults, but ata 
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relatively slower rate. It is increased until the patient be comes sugar- 
free. Then the carbohydrate of the food is increased until glycosuria 
reappears, at which time more insulin is added. The recurrence at 
intervals of both glycosuria and insulin shock is almost inevitable in the 
treatment of diabetic children. The increase in carbohydrate and 
total caloric intake should be stopped when the patient shows a con- 
tinuous gain in weight and height, with positive nitrogen balance, and 
when he indicates that his appetite is being satisfied. 

Geyelin’® states that on a high carbohydrate diet insulin shock will 
be much less frequent and the diurnal blood sugar curve much lower 
than on the high fat diet. The fact that the high carbohydrate diet 
is more agreeable to the patient gives some assurance that it will be 
more accurately observed. He also believes that with children high 
protein feeding (2 or perhaps 3 Gm. per kilogram) is advisable, and 
regards this as responsible for the rapid growth and gain in weight 
observed in his patients.! 

Joslin'’ holds views directly opposed to those just quoted. He 
feels that the high carbohydrate diet for children advocated by Geyelin 
is a mistake, and advises for the child much the same type of dietary 
management as is prescribed for the adult. 


SURGICAL INTERVENTION IN DIABETES 


Insulin has robbed diabetic surgery of its terrors. The properly 
treated diabetic patient may be operated on today with no more 
risk than ordinarily attaches to similar operations under other circum- 
stances. There has been a feeling in the past that an excessive 
hyperglycemia interferes with the healing of wounds and predisposes 
to infection. Experience would indicate that this is not true. 

Promptness in operating on a diabetic patient is just as necessary 
as with any other surgical patient; valuable time should not be lost by 
unnecessarily prolonging the period of preparation. This applies with 
especial force to diabetic gangrene, when time means everything; 
even hours count heavily. If time permits, three things should be 
accomplished in preparation for operation: 1. The patient’s tissues 
should be supplied with a superabundance of fluids. Water and other 
liquids by mouth and by proctoclysis is advisable; hypodermoclysis 
may be necessary. 2. Since an adequate store of glycogen is good 
insurance for the recovery of any patient, the effort should be to 
induce the diabetic patient who is being prepared for operation to 
store as much glycogen as possible; this is accomplished by permitting 
a liberal carbohydrate intake. 3. Sufficient insulin should be given to 
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enable the patient to oxidize this quantity of carbohydrate and thus to 
guard against acidosis. As a rule, he requires more insulin at this 
time than at other times. 

Blotner and Fitz,'* in reporting their experience in the use of insulin 
in diabetic gangrene, emphasize the fact that the proper use of insulin in 
this complication is as important as is the proper use of insulin in the 
treatment of diabetic coma. They write: 


With insulin we see patients made free of acidosis and prepared for operation in a 
few hours and able to eat an adequate diet shortly after operation as a result of which 
they gain weight and strength, resist infection and recover from their illness in a rapid 
and gratifying fashion. 

Both before and after operation simple foods in reasonably liberal 
amounts should be given; the sudden restriction of carbohydrate 
should be avoided. Orange juice, oatmeal gruel, cream of wheat and 
milk are carbohydrate foods which may be depended on. Vegetable 
purees are also valuable. Both prior to and following the operation 
there is likely to be transient glycosuria. It is unwise at such a time 
to curtail drastically the diet in an effort to get rid of this sugar. As 
the tolerance increases and the patient recovers, the sugar will usually 
disappear. This applies also to infections which are independent of 
surgical measures. 

Regarding the anesthetic, it should be noted that gas oxygen does 
not carry the dangers of either chloroform or ether, and that it is there- 
fore greatly to be preferred. Ethylene anesthesia is also reasonably 
safe. The shorter the period of anesthesia, the better. 


TREATMENT OF DIABETIC COMA 


Treatment of a patient in coma has been revolutionized by insulin. * 
The failure of carbohydrate to burn causes poor oxidation of fat; 
this in turn, through the production of ketone bodies, leads to acidosis; 
and marked acidosis is often accompanied by coma. Insulin, through 
the increased oxidation of glucose, puts a stop to this vicious train of 
events. Formerly diabetic coma was almost invariably fatal, but 
today we are able to relieve and apparently cure a large number of 
these patients provided the coma is not of too long standing. The 
disturbed chemistry of the body, whether through acidosis or other- 
wise, if permitted to persist long, however, eventually leads to irre- 
trievable changes in the nerves, myocardium and other structures. 

Coma should not be permitted to occur. Joslin regards it as a 
preventable accident. With insulin we should be able in all properly 
managed cases to forestall its advent. In undertaking the treatment 
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of persons in diabetic coma or threatened with coma certain precau- 
tions should be observed: (a) Be sure that the patient actually has 
diabetic coma (not insulin shock or apoplexy!). (0) Keep him at rest 
In bed, and sufficiently warm. (c) Insist that some one person, pref- 
erably a nurse, be in constant attendance, who is responsible for 
the faithful carrying out of orders. 

The recognition of coma or impending coma is not always easy. 
A pronounced fall in the carbon dioxide combining power of the blood 
and a marked ferric chloride reaction in the urine are highly significant 
signs. One must learn, however, to depend in addition on certain 
premonitory clinical signs, such as lack of appetite, nausea, vomiting, 
a dry glazed tongue, sluggishness and somnolence. Campbell'® 
emphasizes the fact that evidences of dehydration are always present, 
and says that “a patient with a tongue moist at the edges is relatively 
safe for several hours at least.” 

The early recognition of threatening coma accompanied by the 
prompt administration of relatively large doses of insulin will usually 
ward off disaster. In coma and in the precomatose stage the ordi- 
narily observed carbohydrate equivalent of insulin does not hold 
good; these patients take large doses of insulin without experiencing 
hypoglycemia. At the first sign of coma, 20, 30 or perhaps 40 units 
of insulin should immediately be given. An hour later if the urine 
obtained by catheter still contains sugar, another 30 or 40 units should be 
given; thereafter it should be continued at the rate of 10 units every hour 
as long as the urine contains sugar or until the patient is beyond danger. 

When the patient is already comatose, even more energetic meas- 
ures are demanded; the insulin at this stage can with advantage be 
- given intravenously. Forty units as the first dose, then an hour later 
30 or more units; thereafter 10 or 15 units hourly as above advised. 
Larger doses are frequently given; Campbell'® often gives 100 units as 
the initial dose. Insulin sometimes has a delayed effect, and it has 
been said that in giving very large doses frequently repeated there is 
the danger that relief of the acidosis may be quickly followed by hypo- 
glycemia. If the precaution is taken, however, to administer at the 
same time relatively large amounts of glucose, 1 Gm. to the unit, this 
possibility is easily controlled. 

It is important that the patient have sufficient sugar to metabolize. 
The juice of two or three oranges will furnish the sugar; if the patient 
is nauseated, Karo corn syrup well diluted may be given by rectum, 
or pure glucose may be given intravenously. When coma is present 
or imminent, everything depends on promptness and rapidity of 
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action, and, immediately following the first dose of insulin, glucose 
should be given intravenously—from 500 to 1,000 cc. of a 5 per cent 
solution, according to the amount of insulin administered; thereafter 
corn syrup may be given by rectum. It has been argued that 
with a surplus of sugar circulating in the blood the giving of glucose 
is unnecessary. The perilous nature of unchecked acidosis, however, 
warrants the administration of such amounts of glucose as will permit 
of heroic doses of insulin. This insures the prompt oxidation of 
generous amounts of glucose, and therefore the rapid destruction of 
the offending ketone bodies. The possible harm which the unneces- 
‘ sary administration of glucose might do to the pancreas is inconsider- 
able as compared to the benefits to be achieved from the prompt and 
certain oxidation of a large amount of carbohydrate. 

To prevent the harmful effects of dehydration, large quantities of 
water should be given. A glass of water every half hour should be 
insisted on. If the patient is nauseated or is comatose, constant proc- 
toclysis or salt solution (1,000 cc.) subcutaneously or intravenously 
is imperative. Since it is not the function of this book to consider 
therapeutic measures which have no bearing on diet, we can omit 
discussion of alkali in diabetes. Many diabetic specialists feel that in 
proper dosage benefit accompanies such therapy; others, notably 
Joslin, feel that no good is thereby accomplished and that actual 
harm may follow. 


INSULIN 


In July, 1921, Banting?® injected into a partially depancreatized 
dog a watery extract made from the pancreas of another dog whose 
pancreatic duct had previously been ligated, and witnessed a fall in 
the animal’s blood sugar from 0.2 to 0.12 per cent. He demonstrated 
that with the aid of this extract the animal was able to metabolize an 
increased quantity of sugar. Subsequent observations were made on 
human diabetic patients by Banting and Best in the clinic of Duncan 
Graham at the Toronto General Hospital, and the clinical value of this 
extract in diabetes was proved. It was given the name “insulin.” 

The process of manufacture was perfected (method of J. B. Collip) 
so that it has become possible to secure a potent, protein-free, watery 
extract from the islands of the adult beef pancreas. It is in this form 
that insulin now appears on the market. ~ 

The Standardization of Insulin.—This is based on its effect on the 
blood sugar of a rabbit weighing 2 kg. which has fasted twenty-four 
hours. Its potency is expressed in units; one unit is one-third the 
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amount of insulin necessary to reduce within three to five hours the 
blood sugar of such a rabbit to 0.045 per cent, the point at which con- 
vulsions occur. Insulin is placed on the market for clinical use in 
vials of varying strength, labeled U5, U10, U20 and U40. The figure 
which follows the letter “‘U”’ indicates the number of units in 1 cc. of 
that preparation; thus “U5” carries 5 units to 1 cc., ‘“U20,” 20 units to 
lce., ete. The vials as a rule contain 5 or 10 cc. Care must be taken 
not to confuse units with cubic centimeters. 

The Effect of Insulin.—The effect of insulin is to make possible the 
oxidation of sugar. “In human beings after the administration of 
Insulin two separate and distinct phenomena have been observed; © 
first, an increased utilization of carbohydrate in diabetics; and secondly, 
in both diabetics and normals, a lowering of the blood sugar level.’ 
Insulin restores to the diabetic person the thing which he lacks, the 
ability to metabolize sugar. In both diabetic and nondiabetic persons, 
it reduces blood sugar; if the dose is large enough, the sugar content of 
the blood may fall to such a point that grave effects and even death 
may ensue. (This condition of Hypoglycemia and its treatment will 
be discussed later.) Through its influence on carbohydrate metabolism 
insulin also facilitates the oxidation of fat; for when more carbohydrate 
is utilized, the fat is more completely burned and the ketone bodies 
cease to appear. In this manner insulin will relieve acidosis and pre- 
vent coma. 

In particular, glycosuria is abolished, ketones disappear from the urine and blood, 
the blood sugar can be maintained at a normal level, the respiratory quotient rises, 


showing carbohydrate utilization, the alkali reserve and. alveolar carbon dioxide of 
patients in acidosis and coma return to normal.” 


The Glucose Equivalent of Insulin.—This cannot be expressed by 
a fixed figure. Many circumstances, some of them unknown, govern 
the amount of glucose which can be oxidized with the aid of 1 unit of 
insulin. The Toronto investigators,”! in making their patients agly- 
cosuric, found that 1 unit of insulin was equivalent to from 1 to 1.5 
Gm. of glucose. The estimates of other investigators approximate 
these figures: Joslin,?? 2 Gm. of glucose; Woodyatt,'° from 1 to 1.5 Gm.; 
Wilder, Boothby and associates?’ from 1.5 to 2 Gm. 

The Dosage of Insulin.—The dosage depends chiefly on the severity 
of the disease and to some extent on certain other factors. Sufficient 
should be given to enable the patient to take a maintenance diet and 
remain aglycosuric. Joslin and his associates‘ report that in series of 
eighty-three diabetic patients selected because of the severity of the 
disease, the average daily insulin dosage was 11 units. Four of these 
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patients received, respectively, 63, 45, 30 and 20 plus units daily; 
with these exceptions, none of the others received more than 20 units 
daily. Allen and Sherrill, in May, 1923, found that, disregarding 
emergencies, the actual daily insulin dosage of their patients varied 
between 4 and 70 units. They state that for severe cases they have 
found it necessary to give from 30 to 50 units. With further experi- 
ence and cheaper insulin, we are leaning toward the larger doses, say 
for moderately severe and severe cases from 30 to 60 units daily. Cer- 
tain factors other than the severity of the disease may help determine 
the dosage. For instance, in severe acidosis and coma enormous 
amounts may be demanded; in septic states, greatly increased doses of 
insulin are usually necessary. More is required to gain weight than 
for mere maintenance. ‘‘When the blood sugar is high, and conse- 
quently there is a larger amount of tissue sugar, a larger amount of 
insulin is required to make the patient aglycosuric than is necessary to 
maintain him in this condition.’’?® 

Insulin should be administered at first in small doses; because it is 
impossible to predict in any case its full influence on the blood sugar. 
Even very small amounts have produced alarming hypoglycemia. 
It is preferably given about one-half hour before a meal. Joslin begins 
with three doses daily; first 1 unit, then 2 units and then 3 units. If 
glycosuria persists, he increases stepwise on the following days until 
the patient is taking 5 units three times daily. Thereafter it is 
increased or decreased as the state of the urine and the need for carbo- 
hydrate demand. Examinations of the urine passed at different hours 
of the day should serve as a guide for the readjustment of the diet and 
the regrouping of the several doses of insulin. The transient appear- 
ance of sugar at a certain time of the day may be anticipated by an 
increased dose of insulin and this increase compensated for if possible 
by a corresponding reduction of the dose scheduled for some other 
period; or, without disturbing the amount of insulin, the carbohydrate 
_ allowance for the day may be redistributed so as to lessen the burden 
at the critical point. By such maneuvering, the frequency of adminis- 
tration of insulin can usually be reduced to twice and sometimes to 
once daily. Asa rule, large amounts of insulin should be divided into 
three doses. Joslin usually gives two doses daily; in 90 per cent of his 
cases Woodyatt gives one dose daily. The usual rule is a half ho 
before breakfast and supper if it is taken twice, or before breakfast if 
once. 

Can the patient look forward to reducing the insulin dosage or 
stopping it altogether? This depends largely on the nature of the 
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case. Many patients who began treatment with insulin are now living 
comfortably without it. The great majority have found it necessary 
to continue it; but many of these, after the first few weeks, have been 
able to reduce the dose; some, because of the progressive nature of their 
disability, have been forced to increase the dose. A warning should 
be given against the ill advised omission of insulin; for disaster, not 
immediately apparent, may ensue. The reduction should be gradual 
before actual omission is attempted. If the available supply of insu- 
lin is suddenly cut short, the diet should be drastically curtailed, par- 
ticularly as to its fat content. 

The Technic of Administration.—The technic is simple, but accu- 
racy and cleanliness is demanded. Insulin is given subcutaneously. 
Rarely, when the patient is comatose, it may be given intravenously.* 
The patient or a member of the family preferably the former, should 
be taught to give the injections and to vary the dose as the state of the 
urine and other circumstances may demand. The dosage should be 
expressed always in units, never in cubic centimeters. For this pur- 
pose special syringes graduated in units have been placed on the mar- 
ket. I prefer to use the usual 2 cc. Luer syringe graduated in tenths. 
It is a simple matter for the patient, knowing the strength of his insulin 
preparation, to measure his dosage. Needles of 25 to 29 gauge, from 
three-fourths to one inch in length are preferred. Syringe and needle 
should be boiled in the usual manner before use. The injection should 
be made into the loose, subcutaneous areola tissue. It should not be 
made into the skin, for this will produce pain and a possible scar; to 
avoid this, the precaution should be taken to see that the point of the 
needle is freely movable under the skin before the injection is made. 
The physician should assure himself before delegating treatment to the 
patient that the latter thoroughly understands certain things: (a) 
how to boil and aseptically handle the syringe and the needle, and the 
necessity therefor; (b) the accurate measurement of dosage; (c) the 
technic of subcutaneous injection, and (d) the nature and treatment of 
insulin shock. 

The Place of Insulin in the Treatment of Diabetes.—This should be 
clearly understood. Insulin should be taken as an adjunct to dietary 
regulation and in no sense as a substitute. The patient must depend 


* Insulin has been prepared in the form of hypodermic tablets which have the 
advantage of keeping indefinitely in any climate; they have not yet come into general 
use. Campbell and others have rubbed it into the shaved skin and noted some effect 
(Campbell, W. R.: Insulin, Medicine 3: 243, 1924). It may be used in this way, as he 
suggests, to prolong its action in patients who require only small doses, and to secure 
a sense of well being. 
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first on careful dietary management and then, if necessary, avail him- 
self of insulin. Under no circumstances should insulin be used in large 
amounts merely to permit the patient to indulge his appetite ad 
libitum or to put on body weight in excess of the minimum standard 
(Luxus Insulin). On the other hand, he should not be deprived of its 
energy-giving effects merely because he can by rigid dietary discipline 
manage to stay sugar-free and at the same time maintain a poor sort of 
nutritive equilibrium. He should receive enough insulin to enable 
him to meet comfortably his needs for energy and to experience a fair 
sense of well-being. Body weight should be kept somewhat below the 
normal figure; insulin should be given primarily for the production of 
energy, not for gain in weight. In the effort to improve the condition 
of the diabetic person patience should be exercised, for progress in this 
disease must be made deliberately, not hastily. 

Insulin Shock.—Shock accompanies the hypoglycemia which follows 
an overdose of insulin. Banting and Best found that with a marked 
fall in blood sugar certain characteristic symptoms were exhibited by 
the rabbit: first, hunger, thirst, hyperexcitability and fear; then, when 
a blood sugar level of 0.045 per cent was reached, convulsions. They 
were able to control the convulsions by the subcutaneous injection of 
glucose. Insulin produces in man a similar train of symptoms. When 
the blood sugar is reduced to say 0.07 or 0.06 per cent, there is a feeling 
of nervousness, uneasiness, tremulousness, weakness and excessive 
hunger. The pulse is rapid and often there is a characteristic facial 
expression with dilated pupils. The patient learns to recognize 
promptly the nature of these symptoms and to terminate them by 
taking carbohydrate; or they may cease spontaneously. Usually, 
however, the hypoglycemia if uncorrected proceeds to the production 
of more alarming symptoms—sweating, flushing, pallor, emotional 
upset, fainting, diplopia and incoordination. With a further fall of 
the blood sugar, there may be aphasia, confusion, delirium, convulsions 
and coma. 

The extent of the hypoglycemia determines as a rule the severity 
of the reaction. The Toronto?’ investigators state that many patients 
recognize that something is wrong when the blood sugar is between 
0.08 and 0.09 per cent, but that other patients experience no symptoms 
at a level as low even as 0.05 per cent. They have observed a mild. 
reaction at 0.04 per cent, and, on the other hand, a reaction of great* 
severity at 0.06 per cent. They state that a blood sugar content of 
0.035 per cent usually produces unconsciousness. Mild insulin shock 
often occurs in the course of treatment when: (a) the insulin is being 
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increased too rapidly, or the frequency of dosage is being readjusted; 
(6) the food supply is reduced without coincident reduction in insulin; 
(c) the tolerance for carbohydrate increases; or when (d) a radical 
change in the patient’s manner of living upsets the glucose-insulin 
balance (increased exercise). In many clinics it is the custom purposely 
to give the patient a mild insulin shock so that he will thereafter readily 
recognize oncoming danger. 

The treatment of hypoglycemia and the accompanying reaction is 
simple. The danger is that insulin shock will develop unrecognized or 
that it will be mistaken (inexcusably) for diabetic coma. Glucose, 
preferably as orange juice, will cause a prompt rise in blood sugar and 
relief of symptoms. Corn syrup or any sugar will suffice. If the 
patient will take the juice of two oranges, a few pieces of candy, or a 
few lumps of sugar the symptoms will promptly disappear. To pre- 
vent a recurrence, the dose of insulin should be reduced or the amount 
of carbohydrate in the previous meal should be increased. 

Severe shock demands similar remedies even more promptly 
administered. If the patient is unconscious, Karo corn syrup should 
be given by rectum and glucose solution intravenuously. About 200 
ec. of a 5 per cent solution of glucose is the proper intravenous dose, 
but stronger solutions may be given in smaller amounts. In some 
diabetic clinics, sterile ampules of 20 per cent glucose solution are kept 
for such emergencies. Epinephrine is a rapidly acting antidote to 
hypoglycemic shock, though it will not serve as a substitute for car- 
bohydrate and therefore should be immediately followed by glucose. 
One cubic centimeter of a 1:1,000 solution of epinephrine should in 
urgent cases be given subcutaneously while preparations are being 
made for the administration of glucose.?® 
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The data given below were assembled by Joslin and placed on a small card which 


may conveniently be given the patient.! 


Water, clear broths, coffee, tea, cocoa shells and cracked 
cocoa can be taken without allowance for food content 
FOOD ARRANGED APPROXIMATELY ACCORDING TO CONTENT OF CARBOHYDRATES 


5% | 10% | 15% 


| 20% 


® Reckon average carbohydrate in 5% veg. as 3%—of 10% veg. as 6% 


1%-3% 3%-5% 10% = * 15% 


20% 


— Lettuce Tomatoes Str. Beans |Green Peas | Potatoes 
S Cucumbers Braossels Pumpkin |Jerusalem |Shell Beans 
= Spinach Sprouts |Turnip Artichokes|Baked Beans 


# Asparagus Water Cress |Kohl-Rabi |Parsnips 


Green Corn 


« Rhubarb Sea Kale Squash Lima Beans | Boiled Rice 


Macaroni 


2 Endive Okra Beets very young |Boiled 
3 Marrow Cauliflower |Carrots 
= Sorrel Egg Plant |Onions 

Sauerkraut Cabbage Green Peas 


2 Beet Greens Radishes very young 
ra Dandelions Leeks 
< Swiss Chard String Beans 


Celery very Ne g£ 
S Masco Pati Strawberr’s| Raspberries | Plums 
> F -oc | Lemons Currants Bananas 
Artichokes : : 
DD Ripe Olives 00% fat) Cranberries} Apricots Prunes 
@ Ripe Olives ( Peaches | Pears 
s Grape Fruit Pineapple |Apples _ 
ce Blackberr’s| Blueberries 
Atte Oranges Cherries 
' F 1 kilogram=2.2 pounds, 
1 gram protein, 4 calories. 30 Bes g. or Teabic centi- 
1 “carbohydrate, 4 ‘* meters c.c.@=1 ounce, 
a ae os ie ee A patient ‘“‘at rest” requires 
6.25“ proteincontain lg. nitrogen. 95 calories per kilogram 
30 Grams 10z. Carbohydrates Protein Fat Calories 
Contain Apnroximately G. G. G. 
Vegetables 5%  . « UrcscceocetO.OccscsaVlaceuiccesinceqesG 
Vegetables10% .. 2 0.5 0 10 


Shredded Wheat (3 triscuits) 23 ......se0¢SewececesOveeesecveses 104 
10 1 1 


Uneedas,two. . . - 


53 


Potato, Ae 6. 6) i 6 1 0 28 
Dima «ses «as Meivccccscqestesewens Quahusinadencccne 
Oatmeal, dry wgt. - - DO rene ctadecOndevicccercnnceccesenekis 
Oysters, six . «+ « 4 6 1 49 
Mil abe sauet edn 1.5 1 1 19 
Meat (cooked, lean) 0 8 6 77 
Fighs > 08 «0 «le us OriccciacneccOuvicclsneuGeescetiisecesces 
Chicken (cooked lean) « 0 8 3 59 
Egg (one) . + « « « 0 6 6 78 
Cheese = « © © « OscdcaccwessSucicqheckiccemecaaces tl 
Bacon ete nel 6 ere Ora ccreats Gcccececk@ucnercace cece tial 
Cream, 20% ... - DL cccetriae nade walec ce Otansiceseeoten ee 
Cream, 40% . . «-. 1 : 116 
Brazil. Nuts . .'« « Tuwewcceng esl DieclesiaeccO aces vriseiseeeces 
Butter . . 2 «2 eo 0 0 25 225 
C2) i eee ers ey or Qe eeccsniencint OnsebinesGOcsabicceciiaccs te 


Form J4. 10-25 Thomas Groom & Co.,!nc. 105 State St., Boston, Mass,. 


1These and other useful cards are published by Thomas Groom and Comines 


105 State St., Boston. 
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The following are sample menus which I have found suitable for diabetic patients of 
varying degrees of tolerance. Appropriate changes and substitutions should be made 


as indicated in the foregoing. 
Unless otherwise indicated 20 per cent cream is used. 


Menus for Diabetic Patients 


Carbo- 
1. hydrate Protein 
BREAKFAST: 
Hes allvoranverncer eee ene eo ert he ent 10 
1 heaping tablespoonful of boiled oat meal........ 6 2 
CHOSE ERGATING » . cet leiteusioncie en Geet Ae es 2 2 
Bontbspe level) putters ss ..x.-o cons aee hs shee a 
lsottaboiledsesotnte mice 20 oss Semis eee 6 
18 10 
DINNER: 
RUS e SPUMAC Lge ee tice a ecee | Fie uaseuagansoadeRee he ac 3 2 
SASETDSiCISDEDACOD is sm fae oi cly mara eNy arora. <8 3 
Buttered asparagus, about 5 stalks............... 4 Q 
Small size tomato salad with vinegar............. 4 1 
PELOSI NOMULEM are mit coroner AS aie ousun ye re 
11 8 
SUPPER: 
1 shirred egg and 1 white with 2 crisp st. bacon...... 9 
ihatbspystewed tomatoes... ..uc ee ess veh 3 1 
2 heatusperpaukediers plants, <2 2%: dyes ees cs a 3 1 
Average sized lettuce salad with vinegar or lemon 
TAETCEES, c artic cig ae RRR ee eee CAC oR ae co eee Q 
fasiiallrorangessliced.. acct) cus oan etek 6: 10 
Wai SSD DULLED MEPL Ree nie. tice cane ae: 
18 rh 
Potala en era ieriact tae abe coos tasutiine eave cals wu 47 29 


Fat Calories 


24 328 


21 297 


14 


20 296 
65 921 
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Carbo- 
Il. hydrate Protein Fat Calories 
BREAKFAST: 
Lensmalll orange ata ncoeoriera te souk yee eae oe 5 
1 large saucer dry oat meal cooked............... 20 5 2 
1 scrambled egg with 2 strips of crisp bacon....... hy 8 14 
ACTS CREATING) <x nicile cman War ert s ede ole aceon 2 Q 12 
Tottbsp spUtters aya nnanmin dyna ee aipaee a ete Oe 
27 15 34 ATA 
DINNER: 
Small serving roast beef very lean................ Js alg 
Average helping string beans.................... 5 1 i 
A hig CANO WERT ATA. Aca then raha eae see he, aie 3 1 
Asparagus salad (4 or 5 stalks) on leaf of lettuce 
Wath VAC GAR: tenascin ae rices nae onan eeeaa 4 2 
Orange cup made with 114 small orange.......... 15 
Lee thsp OUCLel ake ne bse saie se eh gle age eter i: Nie 19 
27 15 20 348 
SUPPER: 
Fluffy 1 egg and 1 white omelet with 2 strips bacon... 9 6 
(Ach. stewed celetysaarer suai tetoa one apie are pata 3 5) 8 
Aj wcabbage on grecnseynacia. “eal ee ee 38 
1 average sized tomato sliced................+..-. A #1 
VETEDSD TDWULER warp tom e¥ac cae tas ML Pan te eee ee ap 6 
Lemon jello, made with Genesee diabetic Jello 
powder and 4 tablespoonfuls cream or plain 
lemon jello sweetened with saccharin........... Q Q 12 
12 15 32 396 
Ota tick tetas ae shedenandie) olet thate tamed aera ahaa ee 66 45 86 1,218 


i 
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Carbo- 
III. hydrate Protein Fat Calories 
BREAKFAST: 
iimedimisized grapentuiteaccs....0.. 00 8ds ales 10 
1 large saucer dry oat meal cooked............... 20 6 I 
1 shirred egg with 2 strips crisp bacon............ He 8 14 
ASUS pra CLEA IMM eae ty Le Oe tee Pustoe tahoe Panes cme 2 2 12 
UZ 8 OS) Oly] OLEKALE) Rit one By ge eo EON RN are rn if a: 6 
32 15 33 485 
DINNER: 
Amp eleammcoast lamb tt aeas tcsiee ean oct ciacs ees fd oh: 15 
Neate DIbteredvCarrOts lui. dn ke heuesiee feinees Oe 6 
A. h. egg plant and oysters, en casserole.......... 5 3 8 
Spinach salad with 1 teaspoonful mayonnaise...... 3 2 6 
Spanish cream with 1 tablespoonful whipped cream. 1 6 8 
Pets paibuttenn dere ice ts teyae ie eek Falters Me ¥ 13 
Wemonadevor tea. 2 secede dt ee ey epte Sete onc 15 26 35 A779 
SUPPER: 
Butteredsasparagus (S*stalks))y...os00 pee eeoaae tw Q 
Served on plate with 2 strips crisp bacon......... Bes 3 8 
A. h. brussels sprouts or cabbage................ 3 1 
Amn Lbered beets 2.43, tein neers nt ciahged Masia was 6 Q 
Fruit salad, made with 14 grape fruit............ 15) 1 
and 1 medium sized orange with cream dressing. . 1 Al 8 
ORES) a LLULED MN eh cab ear sl NL Roh 2, «ipl te a 6 
28 10 22 350 


Mert alae wate Sater ci tres aati 2 waves ea x Sathana: Se 75 52 90 1,314 
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Carbo- 
hydrate Protein Fat Calories 
IV. 
BrbAKFAST: 
Usmiallioran ge iin.<cse sisters a eclsa-e vark ce sine eee 10 
1 large saucer oat meal dry, cooked.......a...... 20 5 2 
1 egg scrambled with 2 h. tbsp. canned tomatoes 
and served with 2 strips crisp bacon............ 3 10 14 
6 tbsp. cream and }4 tablespoonful butter........ 3 3 QA 
Be BS 40 576 
DINNER: 
1 a. h. tenderloin steak, no fat, with mushroom 
sSauces.2 Wmeeda biscuits: ....0. 4.1 eee ene 10 25 1 
Anhs bubterédtonions:.-- esa ae ee a eee 6 1 
OES Ue SQUAAM sic. Pe ee nce sot eee ee ee 6 1 
Tomato aspic salad with 1 teaspoonful mayonnaise 1 2 6 
Butterelitbsp. peach Whipa..oo, eeleecier een 6 Th 19 
29 30 26 470 
SUPPER: 
Ashirredteg piv Seakius cece ana See eee ee een 6 6 
QIStIIPSICrISPUDACOD aah eee) Aen eae ae are 3 8 
Average sized tomato stuffed with celery and baked 3 1 
Ah. buttered! okra or greens. .o5..7 5.0.0 4-0028 = 3 1 
Spinach salad with 1 tbsp. mayonnaise........... 3 Q 10 
Orange sherbert ace 2542.7 cere ae ee 13 1 6 
22 14 30 414 
1 1.0) 2). Aare Reo Ah PS 87 62 96 1,460 
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BREAKFAST: 


sre S OR ATU C atars al te eteie s felleca tes) eiiss ae ols Sot wish do Reais 
16 Shredded wheat biscuit.......2....6..-00).5- 
2 strips crisp bacon 2 tablespoonful stewed 
LOMPATOES eset tesa horna pet teR oa te shoes wos cau 
Mes RXOMELEL . Sokoiis Reha s nk poet On 
6 tbsp. eream 2 teaspoonful butter.............. 


DINNER: 


A. h. Spanish mackerel with lemon or beef........ 
A. h. string beans 2 Uneeda biscuits............. 
Aeneebubtered| asparagus,.cy.. cane du lictoauns area eke 
Medium sized beet and egg (13) salad with 14 

tablespoonful mayonnaise.................... 


Fruit cup; 1 average size orange with 2 heaping 
tbsp. strawberries; 1 tablespoonful butter...... 


SUPPER: 


9 or 10 panned oysters, served with.............. 
2 strips crisp bacon on hot plate................. 
NeaiemutteregncarrOtse. erste) schoo 5 Sener ne Roethe 
A. s. tomato salad with vinegar. a 

A. h. Spinach with 14 hard Boiled egg. ee 
ee cbslard with: fh oils 
SEL OS TR CTCAIMM aa cin et ane Le ciate eae ples cok 
MB CIOS Pe DULCE re caer a0) eree neha gael ch + amare 
sCGRt men cOrangen: ne re cea ei 3 
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Carbo- 
hydrate Protein Fat Calories 
10 
11 2 
3 3 8 
ie 6 6 
3 3 18 
27 14 32 452 
6 21 6 
10 il 1 
4 2 
6 3 3 
¥ 10 
10 
4 1 13 
40 28 33 573 
6 9 2 
fe 3 8 
6 1 
3 1 
3 3 3 
1 4 8 
Q Q 6 
ms 13 
10 
31 23 41 545 
98 66 106 1,610 
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Carbo- 
hydrate Protein Fat Calories 
Vil: 
BREAKFAST: 
Tonlarge\ grapelruit. e.g heels iad yore oe cinco 10 
leshreddediwheat: biscuit) sic gee..0.0~ snd ce aan eee 3 
1 poached egg with 4 strips crisp bacon........... Aes iy Q1 
8 tbsp. cream 14 tablespoonful butter............ 4 4 30 
37 18 51 679 
DINNER: 
1a. h. chicken white meat no fat................ 2 32 4 
A. h. egg plant and osyter en casserole........... 5 4 
A.h. stringbeans; fruit salad with cream dressing.. 19 Q 8 
Qolineed ay DiSCUIES aoe har ec a PR ern ee teen es 10 1 1 
Diabetic (Genesee) jello with 2 tablespoonful cream 1 1 6 
Ut DSP e OU LEN se wert slarcs ionic Cota cet ce abe 13 
: 37 40 32 596 
SUPPER: 
1 Egg souffle with 2 strips bacon................. ar 8 13 
6 1 
A. h. buttered carrots; average helping squash..... 6 1 
A. h. tomato salad with vinegar................. 3 1 
loWneedaxbiscuite dy awn a eae eee eas eee 5 1 a 
Peachey hipaieeciaceea te Ath o. yas ae ex een 6 1 zh 
IatospabULLer see guna kr ee eee A eR, or 138 
’ 26 13 34 462 
71 117 1,737 
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Carbo- 
hydrate Protein Fat Calories 
VII. 
BREAKFAST: 
1 medium sized orange, sliced................... 10 
1 large saucer raw oat meal, cooked! 4... 2.0) .0 0) 20 5 Q 
1 egg omelet with 4 strips crisp bacon............ Ree 11 21 
8 tbsp. cream, 14 tbsp. butter................... 4 4 30 
34 20 53 693 
DINNER: 
Fruit cup 14 each orange and grapefruit......... 10 
A. h. roast beef or fish; average helping buttered 
ASEMLOIRS So CEE OSS AES Mee NE eae 6 24 1 
Cauliflower en-casseroleys3c os. chic sass eee che 3 3 4 
Warrotisala dbp; verve i aan oo eae ae ied 6 aM 10 
Spanish cream, served with 2 tablespoonful whip- 
CURCLEA RNAS et oot Rta AER SCA, ee SES Q ta 16 
1 tablespoonful butter; 2 Uneeda biscuits......... 10 a. 13 
37 34 44 680 
SUPPER: 
MlantmeCHOps NOM Alacra. ais hia a on eat ee ae aise 6 
BUNGE Strips DACOW. . 1.50 x mater Deus soeie ees AP 3 8 
AralietMbECLeG CALLOUS s:</..61p alors vies suspen bis ew wis ote 6 il 
RUSS ELITES: WEA Se aceyee F Sew areis ee pe scese tee. Gio etous 6 1 
Egg salad (1 hard boiled egg and 2 tsp. peas) 1 
ES [PoMUL A ONLI BISE fe rsrsoceey uhonds sees | eee aah shanna e 2 2 7 12 
Het bape putters el pIiseuitis wean meta secre ere ite tf 1 13 
mOrangeysherberteinc sc <a. oes se y «e aleegese eh eels 13 1 6 
BEGEtIING se GNOPANZE gratis ca hokse shes weet it sures 5 
39 20 39 587 
Hi Nae Ne ae nce CRIED OR ICI CID CCRC IOS Cen 110 74 136 ~—-:1, 960 
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Sample Diet Given by Campbell!’ 


Foop AMOUNT 
1 RIE HO) 0 ne ae ea PLM mers eee lovee, Mintcia nu lela ch 
NY Vel lo nae AD Career ance Chen AER emetS Aa Rirte cod jin ac, or 
Breakfast 
Grapeiruntoeesc.5 oer ioe oe tae Oe Ste ace 150 gm 
OPLOTAN GOs ciate nec mae ese co stig cee tnee aeons 75 gm 
SES BS Pere nr Reh ecad Oe cuOneORRG e lan noekae SRS veges 2 gm 
Baconecoolked a. acres ibn Actos oe nea eer 20 gm 
Crea S2 Percent nest ic oo tees ceoee ce agement 50 c.c. 
Butter petcaccie cits Ove s Cane eee 15 gm. 
Meas Coree bran CAKES (fice ayoe oo aos ees ail meee eeeneneteaeh 
Lunch 
Soupreresm,.o2 per, Cente. .4.:. nates lene: 50 c.c 
Celery asi. 5 cit cccetaitersiabed aieeclon wee 50 gm 
Boiledth amen... {vas ce cwtynctecen hk hee totenias 40 gm 
Salad (radish, lettuce, tomato, cucumber)....... 170 gm. 
Custard? (reeipe below) ine. navies nase oese na er 1 gm. 
Grea (32 sper (Cemtaya racic ae tens serene tok es oe eee OO CCP 
BBITEEGR Ae peretvense swe neregaratas che Ree enero ete tat 10 gm. 
Tea or coffee, bran cakes, agar jelly, mineral oil 
TA VONUALSE Nope, syPet chats Avi cada woken tae ed eee ae eee 
Dinner 
Soups clear gece: cn went cies teehee i a gee 100 c.c. 
Roastibeetion eset ales: Aca tocar. tue reste ee 60 gm. 
Vegetablesasparagus)= aes ar len ce eo ee 100 gm 
TUL AEROW. Sener ietigesssetd ache: serach ee 100 gm. 
Brurteel Oiper Cents. ase persed aoe a ee 85 gm. 
Cream $2 per cents aa. hs: eae eeutaseen 2 eae : 250 ec: 
Bute nastics sects cine. skew oui ee costae nie mR oes 12 gm. 


Cc. 


Gm. 


me Oo: 


P F, 
Gm. Gm. 
AT 146 
16 49 
12 12 
8 
i 16 
Lae 


16 48.7 


1 16 

8 8.8 

4.5 5 

1 16 
8.5 

14.5 54.3 


13.8 16.8 


1 16 
10.2 
14.8 43.0 
45.3 146 
2 


AT .3 146 


Pepper, salt and other condiments, q.s.; saccharin, maximum 8 gr. per day. 


Butter allowed, 37 gm. 
Cream allowed, 200 c.c. 


1,670 


4h 
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High Fat Diabetic Diet No. 3 (Newburgh & Marsh) 
Carbohyd., Protein, Fat, 


Gm. Gm. Gm. Calories 
Dinner 
PES OUI LABS SOZ Mere tere Neer ute IR Bi coe By iy tk ee Saya 10.26 5.84 93.6 
bUbterse Ot Oz eye eaR eer Tmo Al PR Ey bt 0.14 12.04 108.9 
Asparagus salad: 
Mettuces moma rtetds cack «es Sete ce EAE 0.82 0.34 0.09 5.4 
INSP ALAS US POOLING eee orgie Beles een a ae Qe3u) 1.29 0.09 15233 
Wan Onlnalsen 2107) ee nine Meare Wie aia ok ee yy | Mesos 42°53" 3826 
(CESS AYS OTA ol lye sec aU a sv a oa ly a 0.93 0.09 15.6 
Watermelon sO%O7 esc atl eas see) eed kok 5.07 0.33 0.18 25.8 
“TNGEYNS oo Sas nS ric SER Cte No se 
TBE RCO) Di et SO as vA PERG echt act 
Supper 
ph omya LOS: A" O72 wacMeg en aati, een ee 4.52 1.36 1.24 25 .6 
WLS DULL LET am on OZi bie, cae ay eee eee tates tn 0.14 12.04 108.9 
Egg salad: 
Shredded lettuce, 2°02; 0.6.5.0 .:200 ee. 1.84 0.68 1S 10.8 
WelaArdecooked COO esc teeasucariisas Gace 6.03 4.72 66.6 
Mavonnaises 21074 (oil L607) ) icp ocer ses segue) gnatens 42.53 382.6 
Dia wELICTIC Om namenyAs eis Ce tee ckeaes coe aos 4.1 TE aGlily © Sct ato 21.8 
with whipped cream, 2 oz...... eye 1.24 22.68 215.8 
J BEWES A sg Ghee eee CUES COE eR eT eae 
“ESE 2 bat ein BNE oe ROIS oe ea aoe 
Breakfast 
Omicletanliere Went. tre enue fs oon iieinyten Wb Panties 6.03 4.72 66.6 
TL Glefae SSNS ecard ci teh atthe ued Tic ee ee dell 5.0 54.5 
BULLET Mee SROZRE TC acne raucous eae 0.14 12.4 108.9 
Cream (18 per cent), 2 oz., for coffee........ 2.8 16 11.2 118.4 
TERE Gis cite ec Seed Eee Ae eee ee a 
| NSEC TIS oe ae icon key ee nh RD Sn es ao 26 .24 34.22 176.21 1,827.7 
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The Following Diabetic Recipes Have Been Found Useful by the Author 


CrP ke Calk 
ORANGE SHERBERT: 


Ws AES Woniher on pity men do Maoh HOB Aanoe Googe gue GumOeI.on 12 
2 tbsp. 20 per cent cream, sweeten with saccharin and freeze...... Lee ae 


Praca Wuip: i 
6 halves, canned unsweetened DPedChES nan HAA nolemater seats se 5 
1 tbsp. whipped cream heaping; peel, and mash thoroughly and 
beat in the cream, sweeten with saccharin..................... 1 1 7 


SPANISH CREAM: 
DI ES Oe Ean saat conn ear Pearce eects ano cen mnas Man ieee chee oc + eZ 
1 tbsp. cold water, soak; when dissolved, add 6 tbsp. water aut 
flavor with sherry or lemon juice. When it begins to jell whip 


lg egg white and mix thoroughly and chill.................. aes 
5 20 
Baxkep CustTaRD: 
Oy Sa Bac cast ie wasdlsedvnlate, sha chess te gete Ae cede tan ads it ateyee NoMa re MENS eee 6 6 
4 tbsp. 20 per cent cream and 4 tbsp. water or enough to make 
Sisal MCUStATCS sc/oritis dn ceass Che el ete ee eee eee eee ea 9,2) 2 719 
make as usual and sweeten with saccharin.................. oF Seats 
SCHL CUStREGeCONGAITISiN a artaers .toats Ga tioc cae ae Rm Reet aauey sete caste b 24559 ton 
Tomato Aspic SALAD: \ 
tspe relating sopkyim ll Uospenwatelwaaenels tenis ek cree 1 2 
Add to small cup or mold of strained tomatoes and add........ 1. 2g 


1 tbsp. chopped celery, green pepper, cabbage and seasoning and 
chill. Serve on lettuce leaf with 1 tsp. mayonnaise made 


Without: SUsAT ss asctie atccae siecsrs we GANOY LOO recent ae near ite, bat a RON, Rak 
1: 
Fruit SALAD: 
PAA GTAP OMEULU ote A accotte mais nhaa fereraloect cle szercboneueren Rae Tne er 2 
lMedrmisized orange. care. suiacssdiaw se are sm reieiien coeteeten Se eLO) 
2 or 8 grapes seeded, or strawberries..........2..e0ceeeseeees 


Ah Nees ia eens 48 
CarRoT SALAD: 


2h. tbsp. boiled or raw carrots cut small; season; add a bit of C. P. Cal. F. 


celery, onion; and green pepper. sins «ccs. s cas aes 6 
Mix with > :tbsp mb yonnaise asset caer nen ieee rane cen aeasahel Ores 
SPINACH SALAD: ~ 


2h. tbsp. boiled spinach, pressed into mold and chilled; serve on 
lettuce leatyiec'sG von ccs sates ea No AIOE OE RRP CS Rare! 3 


SS) 
_ 
ro 
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Cream DRressIne: 
1 tbsp. whipped cream; season with salt, paprika and sweeten ; 
Nolhnesa CHa niticey wt cmp au hate are oat wu he a ers La aNy, 


PANNED OysTERS: 
Have pan hot and buttered. Drop oysters which have been 
drained on pan for few seconds, turn and serve on hot plate. 


Season and garnish 6 oysters and teaspoonful butter......... Sis Ser OWNS, 
Ece Puant anp Oysters EN CASSEROLE: 
Pips thsp.cer ea plan bee meee sae ns wi ieee eens dee ea ete Bal 
3 average size oysters, 1 teaspoonful butter; cook egg plant as 
usual, drain. Chop oysters and mix with egg plant. Season 
with salt, paprika and butter. Put in individual casserole and 
sprinkle with 1 teaspoonful cracker crumbs.................. 2 8 8 104 
CAULIFLOWER EN CASSEROLE: 
2h. tbsp. cauliflower boiled as usual; season, put in casserole 
and sprinkle with 1 tsp. Amevican cheese and 1 teaspoonful 
Cracker Crumbs ANGI DAKere tae cine te oe oe ere ne ee eeeee On ¢e—-09 


Lemon JELLO: 
Made as any other. Sweeten with saccharin 1 tsp. gelatin and 
1% lemon for 1 serving. 


LEMONADE: 
Make with 14 lemon and sweeten with saccharin. 


Diabetic Recipes Given by Campbell 
To Work Bran 


Buy unprepared feed bran. Sift to remove remaining flour. Half fill a cotton 
sack and tie firmly at the top; leave under running water 3 to 4 hours, turning every 
fifteen minutes, or wash through ten to twelve waters or till water comes quite clear of 
all starchy appearance. Wring as dry as possible; spread in pans. Dry in a slow 
oven stirring occasionally. Thoroughly dried bran may be stored indefinitely. 


Bran WAFERS 
3 cups dry washed bran 
34 tablespoon India gum 
14 teaspoon salt 
Hot water 
1 teaspoon each of cinnamon and nutmeg and 1 grain saccharin may be added if 
desired. 

Method.—Mix dry ingredients thoroughly; add hot water to make a soft dough. 
Spread in thin layers on a baking sheet greased with mineral oil. Cut in squares. 
Bake in a slow oven until dry and crisp. No food value. 

Marie Syrup—SvBsTITUTE 
2 to 4 Gm. agar 
Saccharin 
1 C. hot water 
1% tsp. Mapleine extract 
Method.—Dissolve agar by boiling in water. Strain and add saccharine and flavor- 


ing. No food value. 
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Bakrep CUSTARD 


4 C.—80 Gm. milk 

Wy egg 

Vanilla or nutmeg 

Salt, f.g. 

14 grain saccharin 

or a few drops of liquor saccharin 


Method.—Beat the egg and add flavoring, salt and and saccharin, scalded milk. 
Pour into a custard cup. Place cup in a pan containing hot water and bake in a 
moderate oven. Food value: P. 4.5, F. 5, C. 4. May treble the recipe: 1 egg and 
1 cup milk and make 3 custards. 


AGAR JELLY 


2 tablespoons agar 
4 cups boiling water 
Saccharine 
Flavoring 

Coloring 


Method.—Add boiling water to agar and boil until dissolved. Flavor and color and 
pour into wet molds. Grated rind, orange, lemon or coffee, strained cocoa shells or 
any diabetic flavoring may be used. No food value. 


THRICE-COOKED VEGETABLES 


Method.—Prepare the 5 per cent vegetables in the usual way. Place in cold water 
1g hour. Add fresh cold water and boil 5 minutes. Repeat this three times, the 
last time cooking until vegetables are tender. Vegetables may be reheated in a little 
broth or seasoned with meat extracts. No food value. 


MayonnalIsE 
1 egg 
1 tb. mustard 
1 tsp. paprika 
1 tsp. salt 
2 C. mineral oil 
2 to 4 th. vinegar 


Method.—Beat egg. Add dry ingredients, continue beating, slowly adding oil. 
When half oil is added, add vinegar and oil alternately. Dressing should be quite 
stiff when finished. Food value.—P. 6, F. 6 (negligible when ordinary portions are 
consumed), 


Additional Diabetic Recipes Given by Joslin 
Bran Cooxins: 


‘Washed branic. 252 ..- sient ene Te eek create n ete Rea ee: 2 cups 

UR sTe DES s4 U1 tame oinectenan non, Meee Geo..+ cosine 6 <b Heo bc oO 1 tablespoonful 

Mineral oll ¥o02) chr ono ste eae eee 1 tablespoonful 

Salt and saccharin to taste. > 


Ginger, cloves, anise, or caraway seed, 14 teaspoonful, if desired. 


Mix dry ingredients and then add bran and mineral oil with enough water to make 
a stiff dough. Knead with finger tips. Pat out and cut into thin cookies. Bake 
about forty-five minutes in a moderate oven until crisp. 
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CELLU-BRAN COOKIES: 


WVashedsbranenr fictysaie esr hes acs Maced gare. 2 cups 

Gelli HouTmmep russe tie AO. crs Eee ate carne 4 cup 

ii ageimnnmpiere ten eee Ay SNe cet ca 1 tablespoonful 
SDICe Meroe PNR rs Ma te ce ha ele, Sot 5 1 teaspoonful 
Minera Nolte sere mere ee ect. ann AR Eee 1 tablespoonful 


Salt and saccharin to taste. 


Mix as bran cakes and bake in moderate oven, being careful not to brown cookies. 


CELLU-FLOUR Pir Crust: 
CeliicHourmree enh, manent: nc, homed A tnt chiak 2p 2 tablespoonfuls 
[SEXO ES, Cai Vet a: Gicten hence ar OIG RE RATS ce ee eae 1 teaspoonful 
Salt and enough water to make a stiff dough. 
Mix with finger tips and shape pie crust as desired before baking, bake in a mod- 
erate oven, being careful not to brown. 


CELLU-FLOUR GRIDDLE CAKES: 


1 BEES Sc. cic, Shoe, Cece Tee Cee Nec ath RIE We ce ee a 
\UERIGIE:, 2. 5 a See ree ae 5 ee Re OR es ee 1 tablespoonful 
WellucHout yy tered ta 4 ose ereteemen | aos heads 1 -2 tablespoonfuls 


Salt and saccharin to taste. 

Beat white and yolk of egg separately and together add water and cellu-flour, 
enough to make a fairly firm mixture, salt and saccharin. Fry on a hot griddle and 
serve with butter allowed in diet or a substitute maple syrup. 

Food Value: Carbohydrate, 0; protein, 6; fat, 6. 


CHEESE CUSTARD: 


[Bey 1 AAS ethene ARRON Sot ORE Een ca RCE ree Een 1 
TMI S28 5. ce, Ot eR Rien oie Re ae ee A See 120 ce 
(TALLER CHEESE + are Seyi gs a PRR har eT, A rg Bi: 10 Gm 


Beat egg, add pinch of salt, milk and cheese. Beat and bake as two custards in 
a pan of water in oven. 


Irish Moss Branc Manes: 

Soak small amount of moss in cold water ten minutes. Pour off water and add 
to moss 60 ce. of 40 per cent cream and 120 ce. of cocoa shell liquid. Bring to boil and 
boil until a drop jellies on a cold plate. Then flavor with vanilla, }4 teaspoonful, and 
saccharin; strain and mold. 


CorrEE SPANISH CREAM: 

Dissolve 14 teaspoonful of gelatin in 5 tablespoonfuls of coffee. Pour this on 
beaten yolk of egg. Add 60 cc. of cream and 60 ce. of milk, saccharin. Cook as soft 
custard and when thick add to beaten white of egg. This makes two creams. Chill 


and mold on ice. 
Food Value of One Cream: Carbohydrate, 2.5; protein, 5; fat, 10 


Ick CREAM: 


ONGHII o obo buns hee crit © RO RC Oe 60 cc 
TIES Aeon Gobi oS steele Seda: Sr tas ek oe ene 60 ce 
TOP DSO cp cirke oie Epo ae lett Pars COLT at CORI GeNe Te ee mee igo tice 


Saccharine and flavoring. 
Beat as an egg-nog and freeze. More milk and cream may be added to make enough 
for two meals; or cream may be used entirely if milk is not allowed in diet. 
Food value: Carbohydrate, 5; protein, 10; fat, 20. 
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Compilation of Analyses of Diabetic Foods* 


q 
F Carbohydrate 2 
(S) aT eae vt = 
Refer- Manufacturer or Agent and Name of y § Lg 5 
Ay (C3) yl asarwv a, 
ence Product 5 ty g|O & Stl as 
5 Ay a v by v I 
£ | g|selgzdle 
a4 mH | MD co) o 
Fiours anp MEats 
Herman Barker, Somerville, Mass. 
1919 Barker’s Gluten Food “A”’.............| 76.95 | 0.44) 2.56 | 9.84 /361 
1919 Barkeris-Gluten Hood: Bigs ..... 2.)si te 73.99 | 0.51) 5.23 | 10.14 |362 
1919 Barkerisi Gluten Hood! C45. wn ceca ant 72.90 | 0.40} 6.39 9.80 |360 
Battle Creek Sanitarium Co., 
Battle Creek, Mich. 
LOULG-4are Gluten dVkeal eer h casters nace st ae aeree 26.28 | 1.02/55.03 8.65 |369 
1916-44 | Ghuten Mes ee Sctycta vais srsore eh tekamnie ae > 39.33 | 0.92/41.12 | 10.08 |370 
1914-2q | Gluten Meal 80 per cent............... TOSCO eee 5.77 
_ Callard, Stewart & Watt, London 
909-3" |)'Casoidtklour enc cae ech ale neu oer see 82.50 | 1.60} none | 3.107/357 
1ONG=4a nl 'GlitensHlourt.p acts tela seri erie kee TSAO Tle ovary none 
Canada Cereal & Flour Co. 
T9L9=4b.5| Gluten Hlour™, 3.5.40 oc secon ee ee aoe 18.58 | 4.48/43.87 | 16.94 |358 
Cereo Co., Tappan, N. Y. 
1919 Soy Bean Gruel Flour.. ..| 46.13 |18.63/) 0.90 | 21.86 |443 
The Dieto Food Co., New ork: Cig 
1914-2q | Flour, Pure Whole Wheat.............. 13.45 | 2.11/62.44 | 11.99 |371 
Farwell & Rhines, Watertown, N. Y. 
(OTS=2p OCresco Moura. pap = wae ees, 8 ere 18.10 | 1.00/57.20 | 10.20 |351 
1919 Genuine Gluten Flour 40 per cent....... 40.47 | 1.47|37.01 9.42 |361 
1913 Special Diabetic Food. . : .| 27.50 | 2.80/40.00 | 16.60 |362 
Golden Rod Milling Cou “Pectlaad, Oc 
1919 NCIS Specials HOUT ss acts cis seas yea 15.13 | 1.75/61.48 | 8.56 |356 
LOLG—ta04)'Gluten-Klours:.:<2ve cds stderr scueieiete oe oie 14.08 | 1.25/66.97 
O. B. Gilman, Boston, Mass. 
LOLs-2p Gluten. Klour.. smack ccs. cere corer sega eich 43.20 | 2.00/31.40 | 13.10 |369 
The Health Food Co., New York City 
1919 Almond Meal. «Ranson aces tars eee 50.25 |15.44) none | 18.00 |412 
1919 Bran Biskue, Gluten Bran. . aesseen| 20.60 LO. 53188. 84 || 13-90) 1396 
1919 Diabetic Casein Flour Gatraisng)e. ..| 72.25 | 0.79) none | 5.73 |319 
1919-4b | Gluten Flour 40 per cent................ 39.21 | 1.05/37.27 | 12.99 |371 
1919 Pronireu (Gluten Griddle Cake Flour)...| 37.85 | 1.18/36.56 | 9.14 |345 
Jireh Diabetic Food Co., New York C + 
LO1S-4hy || DiabetictPlous.ea.... cs eiome ne ace: 14.82 | 1.96/50.13 | 20.69 |360 
TOL9-4bs) Gluten Blown) cece. cece ene 14.36 | 2.08/50.00 | 21.86 |371 


*Taken from report of Connecticut Agricultural Experiment Station, “Food 
Products and Drugs,’’ Bull. 220, 1919. 
} Includes fiber. 
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Refer- 


ence 


1906-2e 


1911-2k 


1916-2s 


1919 


1912-2m 
1919 


1919 


1915-2r 


1916-12a 


1919 


1919 


1919-4b 


1919 


1919 


1919 


1919 
1919 


1919 


q 
S Carbohydrate | © 
So we 8 
Manufacturer or Agent and Name of y 8 s i 
Product mH ms Tite ae a 
2 | é|eéSséls 
Se eal CoA eet 
S a |S els Sas 
Ay mo io) So 1S) 
Wheat and Barley Flour... .....%.0:... 11.80 | 1.90/66.20*| 7.30 |358 
Johnson Educator Food Co., 
Boston, Mass. 
Educator Standard Gluten Flour........| 36.60 | 1.40/40.90 | 12 80 |374 
The Kellogg Food Co., 
Battle Creek, Mich. 
20 per cent Gluten Meal..............: 24.68 | 0.92)51.24 | 14.17 |369 
40 per cent Gluten Meal, thoroughly 
COO KC eR: oa Marc) ae tue Anas 42.98 | 1.45/33.38 | 12.00 |380 
80) percent Gluten\y sie con 4. cane ho 74.20 | 0.90) 6.20 | 8.80 |365 
Pure Gluten Meal........ Repent ee tarsi 79.12 | O..7A) 2556 8.74 |368 
Lister Bros., New York City 
Lister’s Diabetic Flour, self risng....... 68.31 | 0.95) none} 9.72 |321 
Lyster Bros., Whitefield, N. H. 
CaseimmNouien ey amd we) eA at OA OO e S60) nones|| ONS maigol 
DiabeticmPlouny teers ee A eos 79.25 | 3.00} none 
Loeb’s Diabetic Food Bakery, 
New York City 
Giuteun@rackerUMlcall ey ce cle serine ce aes 36.71 |10.88/30.66 | 11.48 |417 
Pure Ghiten Hour. aes oy sek ne ae seleooe 16) b 220138222") 10301360 
Maple Leaf Milling Co. 
Giitten til otraega capa saeco ee actaks Meare: 12.66 | 1.16/61.51 | 11.52 /353 
Pure Gluten Food Co., Columbus, O. 
Hoyt’s Gluten Flour over 40 per cent 
IEAR@ LOI eee eee vides base keene eoudel aera 41.84 | 1.13/33.19 | 12.07 |359 
Hoyt’s Gluten Self-raising Flour over 40 
Percent UPTOtelm pec shen ee «obec scene es 41.50 | 0.87/33.38 9.72 |346 
Hoyt’s Gluten Special Flour 80 per cent 
POUT wee, Rake Lon ate ci crys) od thete ated 77.18 | 1.19} 2.81 | 10.63 |373 
Soy Bean Food Products Co., 
San Francisco, Calif. 
SoOvebeanebloursA res ciatatets vate eo 41.81 |19.44) 0.34 | 24.07 |440 
(sKOaeod BXer) oad AY KOLED Pu Oi, dane, OARS ies raceecens 44.00 |14.20) 0.76 | 25.98 |411 
Waukesha Health Products Co., 
Waukesha, Wis. 
Hep co mMlOuUrseee ciepereieia te cor, eater thiion ie vats 44.00 |19.14) 0.90 | 21.41 |438 


* Includes water-soluble carbohydrates. 
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q 
z Carbohydrate S 
iS) o : 7m 
ie Manufacturer or Agent and Name of 2 S 2/4 22/8 
ence es 4 
Product a 5 -ol|Us 35/8 
A ees i Seo 
6 pe ee pfee) tod i 
G ie ie [ort 
Wilson Bros., Rochester, N. Y. 
1919 Genteel Brand Plours..2.5-.) 90-7 meee .388 | 2.39/49.16 6.23 |361 
1919 Gluten wil otin) saeco es heen. teat .83 | 2.01/28.63 | 11.91 [364 
Sorr Brraps 
The Dieto Food Co., New York City 
1914-2q | Dieto Bread, Pure Whole Wheat........ .84 | 0.36/36.57 | 11.41 |231 
Health Food Co., New York City 
1919 Glutosae: Breads. .x t..ck enen cee en 115 | 2.52953. | 2226" )|309 
Jireh Diabetic Food Co., N. Y. City 
1913-2p | Whole Wheat Bread (not fresh)......... 30 | 0.70/44.90 | 18.20 |304 
Lyster Bros., Whitefield, N. H. 
Ugo-2rs | |Caseinubreaden sy.) ecice un tee eee 57 {18.38} none | 2.49 |322 
Harp Breaps anp Bakery Propucts 
The Dieto Food Co., N. Y. City 
LO14-2q | Dieto\Crackers ee nae eee a ee 38 | 9.24/54.84 | 13.92 |409 
Health Food Co., N. Y. City 
t914-2q))|) Diabetic Biscuits... - een eeeone ae 94 | 8.83/39.77 6.76 |409 
1919 GlutosaciWatercs blaine ne eater anaes 04 | 7.54/25.12 | 12.09 |342 
1919 Glutesac/Zwieback en. -eriscse see see .84 |10.53/33.34 | 15.24 |405 
Johnson Educator Food Co., 
Boston, Mass. 
1913-2p | Educator Gluten Bread Sticks.......... 70 | 7.20/87.50 | 11.50 |392 
1OMI-2le) (Gluten Cookiesane.- ate ieee 10 /16.00/37.80 | 14.30 449 
Breakrast Foops 
Dieto Food Co., N. Y. City 
LOTA-20)))|Dieto Nut Cerealin.coe eeenees aaron .63 |18.38/39.54 | 12.28 |459 
1914-2q | Wheat and Barley Cereal. . Bare .63 | 2.15/61.42 | 14.35 |359 
Health Food Co., N. Y. ‘City 
1919 Manana Gluten Breakfast Food......... 44.80 | 8.69)21.99 | 12.47 |396 
1919 Protosoy i(cereal).. choc necn ee eee 40.13 |18.17) trace | 24.88 |424 
Pure Gluten Food Co., Columbus, Ohio 
1919 Hoyt’s Gluten Breakfast Food, 40 per 
CONMPPOtein wat inte ttt eee cate eens 46.00 | 1.'79/31.39 | 10.15 |366 
1919 Hoyt’s Gluten Granules, over 40 per 
cent Protein jai irc Rie oe eee ae 43.78 | 2.59/32.15 | 10.08 |327 
Macaroni, Noop.es, Erc. 
The Dieto Food Co., N. Y. City 
1914-2q | Whole Wheat Brand Macaroni. . 13.88 | 1.14/58.72 | 14.98 1361 
Jireh Diabetic Food Co., New York Cry. 
EOUS=2 | Macaroni.t.csacee ay cee nee eee 16.90 | 0.90/58.80 | 12.60 /361 
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Refer- 
ence 


1914-2q 


1914-2q 


1913-2p 


1919 
1919 

1914-2q 
1906-2e 
1906-2e 
1914-2q 
1914-2q 
1913-2p 


1913-2p 
1919 


Manufacturer or Agent and Name of 
Product 


Pure Gluten Food Co., N. Y. City 
Hoyt’s Gum Gluten Noodles............ 
Nuts anp Nut PREPARATIONS 
Dieto Food Co., N. Y. City 
Paes IN ESte tance eee y ns ee A ie es 
Jireh Diabetic Food Co., N. Y. City 
Diabetic Pine Nuts (Pignolias).......... 
CHOCOLATE AND CHOCOLATE 
PREPARATIONS 
Loeb’s Diabetic Food Bakery, N. Y. City 
Almond Chocolate, Bars.os.5, . 24 scraels oes 


The Dieto Food Co., N. Y. City 
Dieta, Cocoa ser osc oh evens oes 
Jireh Diabetic Food Co., N. Y. City 
Diabetic: Cocos, y.2)0,5..orilacaee siete a0 she 
Diabetic: Cocoamaae. cea. sete aca oee wha 
MiscreLLtanreous Propucts 
Dieto Food Co., N. Y. City 
DietowBaking Powders: eoe%..2 eae ne oe 
Dieto Barley Coffee... .... 42.0. oeceeae 
Gustav Muller & Co., N. Y. City 
Dr. Bouma Sugar-free Fat-milk......... 
D. Whiting & Sons, Boston, Mass, 
Sugar-free Milk (ave. 3 analyses)........ 
Sigar-preesMillicye opie ye arise dietes share teed 


FE 
2 Carbohydrate | © 
oye ee S 
5 | 8 eee ae 
S12] ies ee 
=) © >O/F bela 
o mH GP}, 59).8 
6 |} e| 85/85 5/5 
A | ea oS 
36.93 | 1.23/41.82 | 10.83 1369 
36.69 |50.02) none 2.76 |620 
39.70 |49.40) none 3.40 |617 
14.88 |53.23) 5.34 | 15.55 |622 
14.69 |51.74) 7.26 | 15.52 |716 
23.56 |22.93)12.38 | 26.57 |456 
20.60 |17.80/32.60*) 18.00 |445 
19.10 |18.40/29.00*) 18.90 |434 
Serer e een 12.94 
13.19 | 7.30/17.72 | 46.15 |374 
ZEA SMS sBO IE sicteec: «| seein 57 
OTe SON cere trace | 88 
GEASTIRORSSIE ete 0.22¢/111 


* Includes water-soluble carbohydrates. 
{ Nitrogen x6.38. 
{ Reducing sugar calculated as lactose. 
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CHAPTER XIII 


GOUT 


METABOLISM IN GOUT 


Gout is a disease of metabolism, the salient characteristic of which 
is the deposition of sodium urate in the tissues. The whole story of 
this interesting disease has not yet been written, for in spite of a vast 
amount of experimental work and of valuable additions to our knowl- 
edge of the chemistry of uric acid and its precursors, there is much 
about gout that is still obscure. 

Uric acid is a member of that group of compounds known as purin 
bodies, each of which is built around a certain typical structural 
formula, the purin ring. Its immediate precursors are the purin 
bases guanidin, adenin and hypoxanthin, from which it is formed by 
oxidation. All of these are derived originally from nucleoproteins. 
The following diagram and the structural formulas will indicate the 
relationship of these bodies. 


IN—*C 
ane) 
The Purin Nucleus 2C =§C—N’ 
Cs 
ey 
HN—CO 
bagi 
Hypoxanthin (6 Oxypurin) HC C—NH 
[ey ean, oc 
drat, 
HN—CO 
ees 
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HN—CO 
Guanin (2 Amino, 6 Oxypurin) nmi CNEL 
N= 
HN—CO 
Uric Acid (2.6.8 Trioxypurin) Co ‘aa 
HN—C—NH 


The nucleoproteins of the food are split in the stomach into protein 
and nuclein and from the latter (to a slight extent in the stomach but 
largely in the intestine) is split off nucleic acid. Nucleic acid is ren- 
dered soluble and readily absorbable in the upper intestine, and is 
absorbed as such or in the form of its immediate derivatives. A 
further splitting takes place during the passage through the intestinal 
wall, and the products so formed are carried to the liver. The further 
stepwise production of a number of degredation products, including 
tetranucleotids, mononucleotids and nucleosids, is accomplished by as 
many different ferments. The animo-purins, guanidin and adenin, are 
deprived of their animo radicles by means of deaminizing ferments, 
and are finally converted by oxidizing ferments into the oxypurins, 
hypoxanthin and xanthin. The latter are converted into uric acid by 
means of an oxydase which in man is found only in the liver. There 
is good basis for the assumption that uric acid is not destroyed in 
intermediary metabolism, and that it is a metabolic end-product.* 
The tissues are capable of storing it in large amounts. It is finally 
excreted in the urine. 

The uric acid of the blood and tissue fluids comes from two distinet 
sources: from a breaking down of the tissues themselves, the endoge- 
nous purins; and from the nucleoproteins of the food, the exogenous 
purins. <A sharp line of distinction has been drawn between these 
two; for, while the endogenous supply is believed to be fixed and to a 
certain extent beyond control, the exogenous supply is wholly depend- 
ent on the character of the food eaten and therefore can be increased 
or diminished at will. On a “purin-free’’ diet the person receives no 
exogenous purins, and his purin metabolism is limited entirely to the 
endogenous supply. This distinction between exogenous and endog- 
enous purins loses something in importance, however, when it is 
considered that the liver and perhaps other organs can store for long 
periods of time the precursors of uric acid to release them later, and 


*This is a disputed point. The work of Folin, Berglund, and Derick (Jour. Bio. 
Chem., 60, 361, 1924) would indicate that uric acid is destroyed by man to an 
appreciable extent. 
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also that the body is able to synthesize nucleoproteins from nonpurin 
foods and in this manner to augment endogenous purin metabolism. 
For clinical purposes, however, the distinction between the two is of 
definite value. 

The endogenous purin supply for the same person, while fasting, is 
probably always approximately the same. It is influenced to a certain 
extent by the diet even though the food be purin-free, for Folin! 
found that a diet of milk and egg (purin-free but rich in protein!) was 
followed by a greater excretion of uric acid than one of starch and 
cream, and Host? has observed that variations in the caloric value of 
the diet independent of its protein content will influence in like direc- 
tion the output of endogenous uric acid. Obviously, therefore, when 
the effort is to lower purin metabolism as in the treatment of gout, 
care must be taken not only to withhold purin-forming foods from the 
diet, but to reduce as well its caloric value and protein content. 

In health, uric acid as monosodium urate is found in the blood in 
relatively smallamounts. Folin and Denis* found from 0.7to3.7 Mgm. 
of uric acid to 100 cc. of blood. McLester,‘ using the colorimetric 
method of Folin and Denis on fifteen healthy young adults on a purin- 
free diet, found the uric acid to range from 0.5 mg. to 2.9 mg. in 100 
ee. of blood. Subsequent observers have reported similar figures. 
For the same person on a purin-free diet the observations of McLester 
as well as those of Hést would indicate that the uric acid content of 
the blood is fairly constant. 

Uric acid is stored in the tissues and organs, and it is probable that 
the liver is the chief storehouse, which no doubt explains the fact 

; observed by McClure and Pratt’ that when it is injected into the blood 
it quickly disappears from the circulation. Pratt views this as an 
effort on the part of the body to maintain an equilibrium as to uric 
acid content between blood and tissues; there is reason for believing 
that in health such an equilibrium holds good. 

In gout the uric acid of the blood is, as a rule, increased. Pratt® 
found in eleven cases in which the patients were on an ordinary 
diet that the uric acid content of the blood varied from 3.1 mg. to 5 mg. 
in 100 cc. Higher values have been seen: Pratt, 8.7 mg., Fine, 9.5 
mg. On the other hand, low values have sometimes been reported, 
but the method used in these analyses has been questioned. A 
state of uricemia may be said to exist in gout. This is seen in com- 
paring Pratt’s average of 3.7 mg. for gouty patients irrespective of 
diet with McLester’s average of 1.9 mg. of uric acid for fifteen healthy 
adults on a purin-free diet and Adler and Ragle’s’ average of 1.7 mg. 
for a much larger series on a mixed diet. As a rule, in health the uric 
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acid content of the blood is from 1 to 3 mg. while in gout it is from 
3 mg. to 9 mg. During the gouty attack, the concentration of uric 
acid in the blood is much greater. 

The gouty patient and the person in health show a clear distinction 
in the manner of their response to an increased exogenous purin supply. 
If a meal rich in nucleoproteins is taken by a healthy person who has 
previously been restricted to a purin-free diet, about 50 per cent of 
this exogenous purin supply will be excreted in the urine in the next 
one or two days; if the gouty person does this, the excretion is much 
slower and not more than from 10 to 25 per cent of the exogenous uric 
acid can be recovered in the urine. In both instances an increase in 
blood uric acid occurs, but in health this hyperuricemia persists only 
from twenty-four to forty-eight hours, while in gout it may continue 
much longer. Pratt regards this tendency of the gouty patient to 
respond to the introduction of exogenous purins with a sustained rise 
in blood uric acid as a characteristic feature of the disturbed metabolism 
of this disease. 

It is well known that there is increase in the blood uric acid in 
diseases other than gout. This is particularly true of early chronic 
interstitial nephritis, which is taken by some authors to indicate that 
gout is merely an evidence of renal insufficiency, a view which is not 
generally accepted. 

The urine of the gouty patient on a purin-free diet usually shows a 
fairly high uric acid content. Such a patient, however, unlike the 
normal person, is unable to respond to a high purin diet with an 
increased uric acid output even though he is suffering from hyperurice- 
mia. Just previous to the gouty attack the uric acid output usually 
falls to a very low level, and then as the attack develops it rises to a 
high figure, to fall gradually a little later. Phenylcinchoninie acid 
(atophan, cinchophen), through direct action on the kidney, causes 
a greatly increased excretion of uric acid both in health and in gout. 
The purin bodies of the tissues are evidently drawn on, for the output 
of uric acid under influence of this drug, greatly exceeds the total 
amount present in the blood. 


NATURE OF GOUT 


The nature of gout is not clear; two of its manifestations particu- 
larly are wanting in satisfactory explanation. Why is uric acti 
retained in abnormal quantities in the tissues and blood? What deter- 
mines the localized deposition of sodium urate in the cartilage and 
other tissues? 
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In an effort to answer the first question it has been suggested that 
gout is merely an expression of renal incompetency. ‘True, there is 
delayed excretion of uric acid, but gout has additional characteristics 
which serve to distinguish it clearly from those other diseases which 
are accompanied by hyperuricemia; and, too, in many cases there is 
ample evidence that the kidneys are competent. It may be that the 
liver is in some measure at fault, for this organ serves as a storehouse 
for purin bodies and, under influences which are not thoroughly 
understood, releases them into the general circulation. Kraus thinks 
that disturbances of vegetative nervous control acting on this func- 
tion of the liver may play an important réle. Since uric acid is depend- 
ent for its solubility to some extent on the colloids of the body fluids, 
the additional suggestion has been made, that in the gouty patient this 
body exists in a colloid combination which is hard to split and which 
therefore renders excretion especially difficult. Another theory 
assumes that in this disease there is a special affinity of the tissues for 
uric acid, an increase in the uric acid “receptors.” 

The deposition of urates in the cartilage is determined in part by 
local conditions. According to Gudzent, uric acid exists in two iso- 
meric forms, as ““lactam”’ and “‘lactim”’ urates, the former being readily 
soluble but unstable, the latter soluble with difficulty but stable. 
This theory assumes that in gout the less soluble lactim form predomi- 
nates and that conditions in the cartilage favor its deposition. 
Perhaps, on the other hand, the sodium of the cartilage renders the 
monosodium urate of the blood less soluble and thus favors its deposition 
at this point; perhaps other chemical or physicochemical conditions, 
normal or abnormal, such for instance as the state of colloids, determine 
the solubility of these salts and occasion their immediate deposit. The 
most plausible explanation is that since serum colloids appreciably 
influence the solubility of sodium urate, conditions may obtain in the 
joints and other tissues which interfere with the protective influence 
of these colloids and thus force the deposition of urates. 

The acute attack is probably precipitated when the liver suddenly 
throws into the circulation large quantities of uric acid. The inflam- 
mation which occurs around gouty joints and which gives such great pain 
represents merely a reaction of the tissues to the accumulation of urate. 


THE DIET 


During the acute attack the diet should be greatly restricted. The 
relatively short duration makes it safe to curtail the diet to a much 
ereater degree than is feasible in chronic gout. The patient should 
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be given purin-free food in which is included small quantities of milk, 
cereals, white bread with butter, preserves, fruits and an abundance of 
lemonade and fruit juices. Baked custard, tapioca pudding, rice 
pudding and similar dishes also may be permitted. In short, the food 
at this time must not only be purin-free and low in protein, but it 
should be extremely simple, easily digested and small in amount. 
Large quantities of water should be given. 

In chronic gout the diet should possess the following characteristics: 
1. In total caloric value it should be slightly below the calculated 
normal, say, 10 or 15 percent minus. 2. It should be absolutely purin- 
free. 3. It should belowin protein. 4. It should be long continued. 

Since it has been demonstrated that, independently of the nature 
of food, uric acid metabolism is increased by a high caloric intake, 
it is evident that the patient’s total food intake should be held down to 
a low maintenance figure. Such a diet, as has been abundantly shown 
in diabetes, results also in a lowering of total metabolism, which is 
very much to be desired in gout. A diet which in caloric value is 
even as much as 20 per cent below the calculated normal is not only 
safe for the sufferer from gout, but in the long run will also tend to 
lessen the frequency and severity of his attacks. If it causes the 
obese patient to lose weight, so much the better; if it produces too 
much loss in the patient who is already thin, the food should be 
increased a bit. It is desirable in this disease to maintain the body 
weight at a figure which is about 10 or 15 per cent below normal. 

It is essential that as far as possible the diet be purin-free. A few 
writers in the past have insisted that it is best to permit the patient a 
little purin-containing food which may be used as a source of building 
stones for his own tissues, but this argument loses its point today, 
since it is now known that the animal can synthesize his own nucleo- 
proteins, and that therefore man’s processes of tissue repair will 
not suffer even though he receive no purins in his food. It should be 
added, too, that from a practical standpoint it is almost impossible to 
secure a diet which is totally purin-free, for even the so-called “purin- 
free” foods have small traces of nucleoprotein. 

The patient should eat no meat, broths or meat soups, and should 
particularly avoid cellular organs such as sweetbreads, liver and kid- 
ney. He should also avoid fowl and game. The statement that white 
meat is less harmful than dark meat has no basis in fact. The belief 
that fish, oysters and crustaceans are purin-free is also a mistake; 
they are in fact rich in purins, especially the smaller fish, such as 
sardines and anchovies. The benefits which came to the gouty from 
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the restriction of meats was abundantly apparent in Germany during 
the World War. Miiller® states that the enforced abstinence from 
meat during that period put a stop to the development of this disease, 
and brought marked amelioration of symptoms to those who already 
had gouty joints. 

The protein allowance for the patient with chronic gout should be 
low, but care should be taken to give him enough. The condition here 
is somewhat similar to that in diabetes. We wish to avoid protein not 
only because through its specific dynamic action it stimulates metab- 
olism, but also because it thereby increases the output of uric acid. 
On the other hand, a diet which is designed to be observed through 
months and years must supply sufficient protein, else the patient will 
suffer in vigor and perhaps even age prematurely (See Protein Problem, 
Chapter III). One gram of protein per kilogram of body weight is 
probably the minimal allowance. A little more, say 1.33 Gm. in the 
milder cases, is sometimes advisable. This protein should be chiefly 
in the form of milk, eggs, cheese, shad roe and other purin-free foods. 
In milder cases a little fish or meat may occasionally be permitted for 
variety’s sake. 

While many vegetables are practically purin-free, and can therefore 
be taken with impunity, there are others which are relatively rich in 
these bodies. Mushrooms, asparagus, cauliflower, spinach, lentils, 
beans and peas contain an appreciable amount of purins and therefore 
should be taken only in moderation. Vegetables are of definite value 
to the gouty patient, but he should never be given carte blanche in 
their selection. Fruits and cereals are practically purin-free, and 
therefore can be taken in quantity. 

Carbohydrates in abundance in the form of fruits and purin-free 
vegetables should be permitted. Vegetables and fruits are practically 
all alkali-forming and their tendency is toward a lowering of the hydro- 
gen ion concentration of the body fluids, and since monosodium urate is 
less soluble in an alkaline medium, such a diet may favor the deposition 
of uric acid in the tissues. To neutralize this tendency, hydrochloric 
acid, from 15 to 20 drops in water three times daily, may be given. 

Fats, within the caloric limits of the diet, may be taken with 
impunity; cream and butter are valuable. 

The diet should be plain and simple and should be such as will not 
lead to digestive disorders; rich, highly seasoned foods should be 
avoided and the meals should be taken at regular hours. The expe- 
rience of many gouty patients has shown that violation of these rules 


may precipitate an attack. 
24 
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Caffeine belongs in the purin group, and even though it is probably 
not convertible into uric acid, it should be avoided. It is best that the 
patient with gout should not drink tea or coffee, or at most one small 
cup of coffee for breakfast. Alcoholic beverages are harmful, but for 
those patients who are accustomed to take a little alcohol with their 
dinner and who persist in this practice, well diluted whisky is best. 

It is possible that the purin-free diet accomplishes more than mere 
temporary benefit, for in purin metabolism many ferments are called 
into action, and a lessened demand for these may permit the ferment- 
producing organs to recuperate. Thus, it is conceivably possible by a 
properly adjusted long-continued diet so to improve the gouty patient’s 
metabolism as to increase his tolerance for purins and thereby to 
relieve him to a certain extent at least of his disabilities. Proof of the 
value of such a restricted diet is cited by Brugsch® and also by Kraus!° 
in the fact that during the war, German sufferers from gout, forced to 
live on low calorie, low protein, purin-free diet, were relieved almost 
entirely of their attacks. 

Persistency is essential. Often after months of dietary restriction, 
when apparently nothing has been accomplished, patience is later 
rewarded by definite improvement. Sustained, long continued effort 
in dietary control should be insisted on. 

Mineral waters are in themselves of little or no value; some of them, 
being alkaline, are distinctly harmful. The use in gout of the much 
advertised lithia waters is based on a misconception as to the nature 
of the disease; they are of no value. Some waters may be of theo- 
retical value because of their radio-active properties. As a rule, 
however, any good table water, not alkaline, taken in sufficient quan- 
tities is suitable. Yeo! attributes the benefits to be derived by the 
gouty patient from mineral waters as follows: 

(1) The quantity of water, more or less pure, taken into the body under regulated 
conditions daily. 

(2) The altered mode of life, the regular exercise in the open air, the modified diet, 
the early hours, the absence of business cares. 

(3) In many foreign spas there is the drier and hotter Continental climate. 

(4) The stimulating effect to excretion and “tissue change” which the baths, 
douches, frictions, and manipulations applied at most of them induce.” 

Efforts have been made to determine the purin tolerance in gout 
as is done in diabetes, and to prescribe a diet just within this tolerance. 
This is not practical, and because the patient can be suitably nourished 
without purin-containing food it does not seem to be of advantage. 

To what extent and when it is permissible to depart from the 
diet outlined above depends on the severity of the disease and on the 
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patient’s response to treatment. In the milder cases a little meat may 
be permitted from time to time, and in cases of moderate severity after 
six months ora year. The uric acid of the blood should be estimated 
from time to time, and the information thus obtained should in a 
measure serve as a guide in the construction of the diet. 

Atophan (cinchophen) therapy is a great aid in the dietary regulation 
of gout. At the meeting of the medical section of the American Medi- 
cal Asso¢iation in June, 1913, I reported experiments showing that this 
drug, hastens excretion and that in the gouty patient it reduces the 
amount of uric acid in the blood. This was confirmed by subsequent 
observers.!* Pratt summarizes its action as follows: “Atophan has 
then a four fold action. It increases the excretion, sets free stored 
uric acid, prevents further storage, and inhibits purin metabolism.” 
It has been suggested that it, in its influence on the kidneys, is some- 
what analogous to phloridzin. The drug had best be given in small 
doses, say 0.5 Gm., well diluted in water, four to six times daily. It 
may be continued over long periods of time or it may be given inter- 
mittently. When it seems advisable to increase temporarily the 
patient’s diet, the simultaneous administration of atophan is always 
of benefit. For those patients who do not take atophan well, who 
are nauseated or who experience a ringing in the ear, novatophan 
(tolysin) may be given in the same dosage. The latter, however, is 
probably not as effective as the original preparation. 

Atophan is especially useful in chronic gout, as it reduces the 
size of the tophi and lessens the frequency of the attacks. It will 
give pronounced relief when administered at the beginning of the 
acute attack, but Brugsch advises against its use during the height of 
the attack because of the already increased excretion of uric acid at 
that stage. Sufferers from acute gout should learn just when it should 


be taken. 
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Taste 1.—Purin Content of the Various Foods (J. Schmid and G. Bessau)* 


100 Gm. 


Boiled"hain =... Sxeesae este vt 
Smokedsham sce asco soe aa 
Smoked'salmon.:.... 2.52. 2-3. 
BmMoked tOBeUe!.. icp ccs ose 
Rivers waursticent nin vse cet nee « 


MT Base ater rend reit Gus ee 
Chicken......... 


Fish 


Hel (smoked) os... bcc Nan bo 
Salmons (fresh) cnt crac ces ak an 
Cary ease aloe sere aceon ty 


(OTS. 3 a ite aR oS 
OV OUCRR Rt eterna: cis oe kn OR 
WODStelee star iti cens shone 


Milk and Cheese 
MATTE sent ettiterhes € atte va Meee 
Hdam Cheese. ..c0 sees cs tines 
MWIAS CRECKOK Ax iy hi vrarns Aceh 
Limburger cheese............. 
MPU gE ODEOR6..-.. hie bik ares Oe 


ooooco 


oooco 


Bases 
100 Gm. N. in 
Grams 
Roquefort cheese............. 0 
Cream cheese............-...| 0.005 
Dairy cheese.................| 0.022 
Vegetables 
Cucumber. otis cries ree ee 0 
TOtticGs : ¥ta8 Meck tons atte cryin 0.003 
WACISN arse ay 0.005 
Caulifloweritt, nee ee aoe 0.008 
Garlic ss 424 45. .| Traces 
Spimachi nesses ae et eee 0.024 
Carkotee psec reas ater 0 
Green cabbage’) ..5202 cine es 0.002 
Red cabbage cs wicnee ac eee LOLOOs 
RVADESCAIE isch air oe ieee 0.011 
Celery yn satire ee Ol ee 0.005 
VABDATARUS core t hed kien ee outs 0.008 
Onions oc. (ates ee eee 0 
String beansy...0eocee usd oes 0.002 
White potatoes. oo... .c% 5. 21 OF 002 
Shell (béansiy.o..o sey oes 0.027 
OHS Re. A a. on ele eas 0.018 
Logue OR OPES See eee 0.054 
Beans. 0.017 
Mushrooms...... 0.018 
Fruit 
YAMATASI SS. A ee unas tert 0 
Pineapples soaks: id ok cele ee 0 
PERCHES. jr ots wyoruniets ae dices 0 
Grapes...... 0 
SROMACOES 11 yee gh maps 0 
Pears t-neom te coe ote oe eee 0 
PU eases cist Peeks Oe athe eae 0 
Whortle berries.............. 0 
Onfankesss .ackcirs em eee 0 
AITGOtA? 2 oc oral ean Seen an 0 
Bluebermesc oases «ce oe teen 0 
Ap plesiiitiiais ies Bein ee See ee, 0 
LGU Sareea ai ore 0 
Hagel nutes: scene eee 0 
Weems pret eo che inrn conus Meee 0 
Cereals 
Grits ch erable nee eee 0 
Bavleve jurado ee 0 
Bice accut kak oe ee ae 0 
TAploon wnt ce ey once ae 0 
SOLO cao cinenrree nein es 0 
Oatmeal..... 0 
Millet 0 
ROOMS Maes nc ihe eee 0 
hightibread’..c. con. nana. 0 


Uric 
Acid in 
Grams 


o> 
0.009 
0.015 
0.024 
Traces 
0.072 
0 
.006 
.006 
.033 
.015 
.024 


ooococo 


So Oo S' So .o'> 
— = & 


coooocooocoo 


*This table is taken from Brugsch, J.: Gicht, in Kraus and Brugsch: Specielle Pathologie und 
Therapie der innere Krankheiten, Berlin, 1913, p, 228. 
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Menus Suitable in Gout 


Protein Calories 


E. 
BREAKFAST: 
1 small baked apple with 4 tbsp. cream................00..0005 2 
TL SON Leah eye Skeet saa ts Be pi te Oe Ws Yi nr ea 6 
1 whole wheat muffin or roll with 1 tsp. butter................. 4 
C. Kaffee Hag with 1 tsp. sugar and 1 tbsp. cream.............. 1 
13 601 
DINNER: 
otaueect ine batitemc rm ocng Ace M wee cian ae ele tate cb hecrs othe = ciao eines are 12 
3 tbsp. cabbage, creamed, 3 tbsp. creamed sauce................ 3 
PANELS} WHEW. SUPIND: DEANS 7002 fede. ahaciltel esieyae ss wie ey v7 eae eects 1 
Beet and egg salad with 1 tsp. mayonnaise 
Heheat bsp apeetsands | Coe. ciaicte fac ee Sule sO es een Pace el fi i 
Herrtitiirtee buleprresstCe DEA, for cis « warmest ates ins wi Phe atte arnt 4 
SOUL DSP etal GCA yp UG GINO tie cos hie lei, seg Aims eee b ends tacheag eke hs 6 
Th pe Rerseey Ten a oo ea ic Se ao de ee Pree ee eee a era vara i 
40 939 
SUPPER: 
Toast a la golden rod, 1 slice bread toast, 3 tbsp. cream sauce 
and 1 grated hard boiled egg or 1 poached on toast........... 11 
DANEREWS DISUSE on Ses eats oe ve tenn has wer ae se ado pa ote otto eo 1 
Meiesliced sbontatosand NeELUUGE ns gases dats oo ole niece syerw yee feeeesviyes§ 2 
Salad with cheese dressing; 1 tsp. cheese and 1 tsp. mayonnaise. ... 3 
neaVerdce: SIZECISHCEIITEA Cy. 7 -)asie rs alt aie aia) oi aieia fateh) ee or) oynratee 3 
S heaping esp; SUOW PUCGING.... 6. aka 6. sens uae tneweeee 5 
HG ee SOMLITKE etre ronece eke rec MPs a, Soo eee atone Ae ee va Mhanbsd clea ctnulte 7 
32 757 
afte paw abbey ara Rela cyfl BO carat SUa Wate er ace a Grn AER eC MOC 85 2,297 
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Il. 

BREAKFAST: : 
Ui peach) or/2'sly pineapplet... acne oats oh eens eerste 
2 hitbspstaring Wither iit sic, os oes ease ae eee ieee 
Petes SUgal) alld 7 LOSpa(CTEATN foal raeetet betaine Relate ae 
1 small roll or sl. bread with 1 tsp. butter and }4 tbsp. jelly........ 


1 cup Kaffee Hag with 2 tsp. sugar and 1 tbsp. cream........... 


DINNER: 
Macaroni with icheese;:2 htbspi-0 ane ee 2 ee ee 
weA tbsp sredyorwhite cabbage... 2-1 peur air cw cei 
ALSs:. DOUedsOnIOnsbULtereds cass osc tue ee ede ier eee eee 


chs tbsp SNOW: pPudGun gay ea ct cick trans sis note casera reer -aaie 
i kage Fev 010 eae ee rere NA RA ete it ee eee PEER ee cles 


SUPPER: 
2 eggs, escalloped with 1 tsp. butter, 14 gl. milk and 1 Uneeda 


Sih; thsp>creamed!celery:; «usr euera ies a oe ee ee 
Ssh tbsp. carrots witheo tbsp. DULCE eee oc ieer ieee ae ere 
Ikaverdge slice breadhs.. :..q6 1 ecto ete ae ee 
Potato salad (1 small potato with 1 tsp. mayonnaise, a bit of egg 

AUGUPICKIC) ma tact reheat er irioercie ce eee eae ee ee 
Eruiticup.(l-a.s. orange and 19) pr. .Eruit).) 7.97.) an eee 
EE Class Mil reer sh nrc a ae nies ate eT Stn Tee A RE Pe aT eee 


Protein Calories 


714 


NIaAqwnrrse 


41 862 


vu 769 


fs 
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Protein Calories 


Ii. 
BREAKFAST: 2 
1! ip Gk, CRETE) Cains ord ome OEs Oa tin DORN Ge OCT Te ae eer 2 
EPSRC CLEAN LOBSL yaemtiera pee seis Oe ein-o eee te a einai as 5 
Th GHATS CUERE oie os ESE Es OY Det Ben te eee OR CeCe 6 
l cup Kaffee Hag with 2 tsp. sugar and 2 tbsp. cream.......... 2 
sta MLOMA LO! SLICER Ay (e.5 olarevctreen Reh Ee RE his, Sales 2 
lye 579 
DINNER: 
iL [oy Rays Yoel Ska SG oee Be motes Ge ome h cece aan ent aneaSre 4 
Cantifiowerten: casserole; beac act sete, as eerste eee 6 
FA its TAOS OW GVOMLESSE DL, Soy cm Beata a © a Re mene ee eel eae RCI I etart M tot 1 
ananasalacdswithnlewalnutepeetie saan etc des sec peer ates 2 
Sprinkled on and 1 tsp. mayonnaise 
Served with about 4 full cream cheese or pineapple cheese...... 6 
PEs MOLEAG Me eSp. DULLED... ser cuncsewarwaecb aria o Ameen Fe qeaaaalat 6 
PAPEL OSI TSO We PUG GUA ec vena ca each ey Pree cot acs aj epaciee ane ans asia 5 
MG Lasseter tial, ho soil costed oe on cls oe eda ceed a sa yf 
37 1,011 
SUPPER: 
CHESEES TASTE On rete Een cae Ue ee Sete ent en oe 15 
Baked, stuffed (with vegetables) tomato....................... 2 
BEL DSP CALLOUS; € so uitspa DULLET). diateie/slauerale neue emusic teIbia t eueainase 1 
Apple and celery salad on lettuce; 14 m. apple and 3 small stalks 
eelery-and | tsp: Mayonnaise. .acec. osc cem nar nn ae clemieele 3 
Rice custard with 2 tbsp. whipped cream...................+-. 6 
il GleRsiinlls ane npc ei teeter loan eg er eee he ee Rn mi 
34 771 
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Protein Calories 


IV. 
BREAKFAST: 
Lo largergrapelriibid. cans witt i2e run erence ce ee ea 2 
3h. tbsp. force on cornflakes beh 2 tsp. sugar and 14 gl. milk.. 3 j 
defo eel ofey vers IN'stny +25 pee aber eh eestrs Oem eCas elaine cathe Ola. ck Son crear 6 
la.s. slice toast with 1 tsp. butter and 1 tbsp. orange marmalade. . 2 ; 
Cup Kaffee Hag with 2 tsp. sugar and 1 tbsp. cream...........- 1 ; 
14 696 
DINNER: 
BotatoraUrsratiinnenanac wie rs Matsa pes Mag ae ae etiekerd on een eb aaa 12 
Odi. thap. creamed celery. sfo.6'2/4 5st oor gent on as es eee 
Aas EDS pe WaStEM GN DCATIS raz tete tesa ies sree ee eae eee ae 1 
Vegetable a. s. salad (cucumber, radish, onion on lettuce) with 1 
dessert spoon Prenchy dressing: < 22% :...-..uy + an ay een ne ae 1 
Oia. ss corm or whole wheat mutiim:. 07 ie see 6 alee © iene ales ete 6 
Oh. thspanice pudamg; l/glass anil: vie ite ele ee eter oer 13 
35 985 
SUPPER: 
lege omeletinrats lated seieicee cecabe hehe eatenmen anay Selita eel ay Werle 12 
Sah tbsp mhOmMiny APTItS eco eet eile ley eh Pesan neuen aetaearars g 
Atha butteredvoniOms: oe + /ctugcte ey avete eacatse Ss alegre nay hah ets Conan mca 1 
Lettuce salad with cheese dressing (1 tsp. cheese in 1 tsp. mayon- 
TEA Ree a eR aL iinet ety Ao netiere keke airs Ar seal a taery'® weer Bc 3 
ansnwhole wheatibread ite. miiaek ca ak eon) eat ne cron 2 eee aed 4 
Ph AtbspasnowApuaasnig’rn caye exten erecta on aca led ae tee tensa ei 4 
tel anil sa heves'« Srrcauttanseciase tia crank eM ters MA RES AOR here cena ete ae a 
33 706 
PO tal irs Pesta ea. euny craala'g) sakva eta ex crsbaginras were co have ereneteel ey ay ehate fave swerve 81 2,387 
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Protein Calories 


Vi 
BREAKFAST: 
UGS OLA Cray goer k wal tian cite fice) Bt cute tons aw Laud « mcte 2 
1 shredded wheat biscuit or 1 h. tbsp. rice with 2 tsp. sugar . ‘ 3 
aria come oni ken paen wets Tes ee accra Vee ene i 4 
1 a. s. slice bread, toasted; 1 tsp. butter and 14 tbsp. preserves... 3 
Kaffee Hag, 1 cup with 2 tsp. sugar and 2 tbsp. cream.......... 2 
14 725 
DINNER: 
Hamas baked upOtace cities ieee aetl sme e duck GA sd sa Meck ayes 2 
Large baked stuffed tomato with 1h. tbsp. rice and 1 tbsp. cheese.. 11 
Boiledrcabbageso heaping thsp.sia 2a: cards. nttidas Golo one ne lee 1 
Egg salad on lettuce with 1 tsp. mayonnaise................... 6 
lea verage sizeutslice bread) teas anche seus Lomas soe nia ste Be ee 3 
PU ML DSP MLA DIOCA AP UGGING yphs sock arn alelse Chet > Soith aeiea nb niomiens 6 
Th aly TERNS See colar ent pe ey PPL aie Re oa ee oly OR OA eR 7 
36 903 
SUPPER: 
CCPC congesairrans Be a a Ee ORS ae eee am ene RR RE AE 15 
hesthspaspaghebtiswith tomato: si...) ade cll sues ate oper eee 2 
Wi atbsp New istring beaus: vanadate: -sclecteins Mes ode etalata ate sil 1 
Aes mletbace salad: WIth VINE Gar. 4. .<.-ce degre astern eucgeecyuce sw eda 
Ike Bie SE LOW lage meek Renee Mn nee, treo aan ee Os tae erat a 3 
PAPEL Spe SOLLICUStArG yang Vath Pomme «che tees omtea aan Segoe 2 
If pal ae en se ee eae ei ee aR een Soe De Vi 
30 760 


TECTED et, ic ee NG eao eee amine Beets Pic Onn SetPoint anetrcun oeatare ep to oie 80 2,388 
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VI. 
BREAKFAST: 
Aspinall oranges scm rencea cctota neds ee. ose woe eee ee ees 
2 ha tbsp. oatmeal! with rmae nev le avait teers ante akan at eee rene 
P tspasucarian didnt bSprCheaM .2).\.y.cin blanket GR rie eee te eerie 
1 whole wheat muffin with 14 tsp. butter and 1 c. Kaffee Hag and 
2 tsps sugar With cia bec alee aes eae ta etaee care, ata eR oe 
i thspecreamt aah vedics deans ure Mae oe eee Oo re ee eee 


DINNER: 
2h tbsp. macaronivand cheeses.he aace- ayorratc aereeemeciie ae 
3 hethsp. boiled orsteamed cabbages... 2. ..506 11 sete 
Stuffed tomato salad with 1 tsp. mayonnaise..................-. 
i corn mufiinlor whole:wheat bread... 0... acces os oe 
Sth mt bsp aiice CUStATG ciao iets em jatt: © apes «eee eudieians RRR 
Dvelassemille set. -rctecce nestor settee aes eet eg ee eee 


SUPPER: 

2 SOLb DOMCUNES 29 tee racers he ee Wacerey a nIetok aoe ae ee ee ee 
5 stalks buttered asparagus; 14 tsp. butter..................... 
3 small stalks celery stuffed with cheese, 1 tbsp. cream, 1 tbsp. 

eheesé> and! seasoniay. (occ cote aoe eo ee Oe ee ee 
1 baked banana with 1 tsp. sugar and 1 tsp. lemon juice......... 
Liat so sliced preadis scceetee iat cicero eee acral A alneee Meo RPS 
ited PIC Tait ea Rots can sane erce en Ree ae SCL etn cma pee a rain he 


Protein Calories 


CS 


12 680 


38 976 


of 


Vil 
BREAKFAST: 


GOUT 


i small orange...... $F SaecStoeGeg: He habekewa) tc oe len ec See ae 
Mighi=git Spar OAtLIMea ly With ert irer lan. fod we clase sentence aie 6s ANiuer dekiee 
OrispesUgaranGeAl tOSp. CLEAN sc). Ne coe oo gee eet cent ecm 


lgaeseesliced! toast-wath latsp. bublera.sc 4a mca es. ee vo seas! 
C. Kaffee Hag with 2 tsp. sugar and 2 tbsp. cream.............. 


DINNER: 


2 shirred eggs 


eae Dake OLston sents tae hee eee tems ee Ae Fee eee ee 
GailiNOwerieniCasseroles.taAc do fe hee ee see ea ae ae 
AeSsetomatousalad with) vinegars ..s. 20-5. 0.2 os che kel eed alies 
rae seslicesspakers Dreads), 08 0.. coos te ele kas clare ase oes 
PELE LOSp taplocavpUGGIN gs «starch ocis cece ei ace ae He aye 8 


Tek milk... 


SUPPER: 


CODE SEG GETTING sera bre Bee Se Oa re EU TRE CE eee 
Paeet Sp eDULEETEMHCATTOLS =. aeet tn. Serie oh meat 
GrealiedeaD Dupe me mariscr ase e eae aah fh Sn ieee ean des 
(3 h. tbsp. cabbage and 3 tbsp. cream sauce)..................- 
Medium serving lettuce salad with vinegar..................... 
Heslicewbrendlon Mth oe. cee hence eek Ue Sabre ee ene 


Sinie) wollen ete mim Sle) ©! qe. eel ew leeeh ee) nl «oe ole ea fe 6 0 (ee) as) 0s 64 €10 
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mr 


760 


930 


793 
2,483 


380 NUTRITION AND DIET 


Purin-free Recipes 


CAULIFLOWER EN CASSEROLE: 
Protein Calories 
Ooh. thsp-boiled cauliflower, 019.8. soe chase ne eb eet te ieee tere 
AGES Pe DULLER sects Hace, sees aie Se cleek es vee ertters ei tere ciate oneees 
DBR eo RG cot ine RS gat EL Ce eC G Oe ceces HOw: | ost hintaan das 6 
ACUSD CRACKED ahr Ae ehiouise ah sbatal sot oke stereo nee eee ACR aa aOR Rey ae 
ViliceOb CAULMOWED ia Seaeaunsee nk bes ear eee dere rane eee cme ere ox 
Put in individual casserole; season and sprinkle with cheese and 
crumbs. 
GOOMEBING ee oe eck eaclcie eevee aac totes cane OE TEAR es Pear eNotes eter ore 5 155 


CHEESE, DREAM: 
lozscheese(Amernprelerred).dacccd soa) oar ee te Ee 
PS mediimMASlHCeS HLCAGL...0 sec wees ese a eRe eee 
Sap MDUbLER Seiwa cia gene ela aie he tae em eager cies eens dks 
Butter bread, slice cheese, put between bread and toast in oven, 
Wethasidess contains 7-year toe © aie aN eee aoe elite eee 15 365 


Porato au GRATIN: 


Bake in individual dish, each containing....................0005 12 261 


Pan mt bsp CONtaINS ty Aha rien 4 tase AR oa eC PES a 6 179 


PbS Hospsuear’ iitden tet on cron icra rece caterer naam ee ee en 
ANC DSPe CONLAINS 5 ifrcg ai cits isi toes a, cea tn cee ee ere en ae eee te 4 131 


84 cup water........... piace leyansirere te a Paa ore Mies eR ne Re ne em 
heapingytsp,gelatiniysis. 6 ieee epee kine ee ein eaeennae ree 
AStsps Lemon JUICE che erkons dc etaccer Gok ont Esa Te eR 
TAOR POG fooler cs haan a ncuase bash perenne OR ncaa aie CAGE aes ee eel ee ae 


fi 


13. 
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CHAPTER XIV 


OBESITY AND LEANNESS 
OBESITY 


CLASSIFICATION OF OBESITY 


Obesity is a condition of the body in which the weight, because of 
the excessive storage of fat, is above normal. Tables of normal weight 
will be found at the end of this book, but as such tables express 
simply the average for a given age, sex, height and weight, they should 
be accepted merely as a guide and should be readjusted to meet 
individual differences in body structure and conditions of life. The 
exact point at which obesity begins is hard to define, but as a general 
rule it can be said that a figure which is from 10 to 15 per cent 
above the fixed standard can be regarded as normal, while one that is 
25 per cent or more above this standard represents obesity. There are 
between these figures, however, grades of overweight which under 
some circumstances can be regarded as normal and under others as 
abnormal. For instance, in heart disease, nephritis or gout, a body 
weight which exceeds the normal by as much as 10 per cent is exces- 
sive and therefore constitutes obesity. Such states of “relative 
obesity”? demand attention. 

The classification of obesity is difficult, because there is no satis- 
factory basis from which to proceed. From a clinical standpoint, the 
oft quoted grouping of fat people by Ebstein is not bad; those who 
inspire envy, those who occasion laughter and those who call forth 
sympathy. I hasten to add, however, that in America today the 
fashions are such that the first group does not exist; we begin with 
the second. The best basis for the classification of obesity is its 
pathogenesis, but because of the paucity of our knowledge of its 
pathology, even this grouping must be regarded as merely tentative. 
From this standpoint, we can recognize three types: (1) alimentary 
obesity, (2) constitutional obesity and (3) the obesity which appears as 
an accompaniment of other diseases (thyroid, pituitary). 

Alimentary Obesity.—The person with alimentary obesity eats too 
much, exercises too little, or both; his food intake is absolutely or 


relatively excessive. He may take an amount of food which under 
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ordinary circumstances would be regarded as appropriate, but if he is 
lazy, sleeps too much, and takes little or no exercise, then this amount 
becomes excessive. In the majority of instances, both causes are 
operative—too much food and too little activity. Even a familial 
tendency toward obesity may at times be appropriately included here, 
for a combination of such inherited and environmental factors as good 
appetite, good digestion, a phlegmatic temperament, liberal house- 
keeping and faulty dietary customs will surely lead to obesity. Even 
a very small dietary overload may in time produce obesity. A food 
intake which is only slightly in excess of the body needs, if continued 
through months and years by a person with a tendency toward obesity, 
will occasion the deposition of considerable fat. Only a few grams 
surplus food each day—a good helping of butter or a liberal serving of 
cream—can in the course of a year add 2 or 3 pounds to the body weight; 
in ten years, 20 or 30 pounds. If such a person takes daily only 200 
or 300 calories in excess of his needs in the course of a year he will 
probably add 8 or 10 pounds to his body weight; let him continue 
this through a number of years, and he will surely become obese. 

On the other hand, it is interesting that some people, without 
giving particular thought to what they eat or how they live, maintain 
throughout a long period of years a fixed body weight. These people 
from year to year vary hardly a pound in weight. There evidently is 
in the normal man some regulatory mechanism which balances 
appetite and desire for physical exertion. Unconsciously, such a man 
when he eats too much feels the need for a little more exercise, and he 
takes it; or if his activities are restricted, his desire for food is less- 
ened. Is it not possible that obesity at times expresses a failure of 
this regulatory mechanism to synchronize properly ? 

Age is of influence, for as the normal person grows older, he puts on 
a little more fat; at 30 years he is as a rule about 10 pounds heavier 
than at 20, and again at 40 or 45 another 10 or 12 pounds has been 
- added. This is of such frequent occurrence that it can be regarded as 
physiologic. This tendency may be an accompaniment merely of the 
contentment and mental relaxation which comes with middle age; or 
it may come from diminished exercise, from lessened activity of the 
thyroid or other endocrine organs, or from a slowing down for unknown 
reason of general metabolic activity. 

Constitutional Obesity—This is the second type, and probably 
represents a disease in itself, or rather, an anomaly of metabolism 
which is ill defined but clearly recognizable. It holds for the student 
of nutrition many interesting problems. Some excessively obese 
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people retain their great body weight on a caloric intake which is 
far below the calculated normal. Strouse and Dye,! in commenting 
on the obese patients studied by them, write: “Persons showing this 
predisposition show no interdependence between food intake, energy 
expense and fat. The data thus accumulated prove that certain types 
of obese persons maintain their weight without regard to the usually 
accepted caloric balance.’ In a subsequent paper, Strouse and his 
associates? conclude that this cannot be explained by a lowering of basal 
metabolism, for they find that neither excessive underweight nor 
excessive overweight is associated with any constant change in basal 
metabolism, from which the conclusion is drawn that there is some 
abnormality of the mechanism by which the obese person deals with 
the materials brought to him for metabolism. This is borne out by 
the later studies of the respiratory quotients of obese people by Wang 
and Strouse,!® which indicate that such subjects burn fat less readily 
than normal people. Similar studies by Hagedorn and his associates?” 
“confirm the belief that obesity is due to a qualitative anomaly in 
metabolism i.e., an abnormally increased transformation of carbo- 
hydrate into fat.” Whatever the explanation, u is clear that on 
almost any reasonable caloric intake, no matter how small, such a 
patient will store fat. 

Brugsch,? in support of the theory of a distinct lipogenous tendency, 
cites two facts: first, low metabolic rates are not limited entirely to 
obese patients, and therefore cannot be regarded as the sole cause of 
constitutional obesity; second, abnormal depositions of fat such as 
occur in circumscribed lipomas, in adiposis dolorosa and in dystrophia 
adiposo-genitalis, are wholly uncontrolled by dietary regulation and 
are almost entirely beyond the influence of ordinary metabolic proc- 
esses; it is not improbable that in constitutional obesity there is a dis- 
turbance of similar nature. This is in agreement with Strouse and 
his associates,* not only in the conclusions above quoted, but in their 
studies of the specific dynamic action of food, wherein the interesting 
observation was made that the obese patient does not obtain from his 
foodstuffs the same specific dynamic action as the normal person. 
After studies on twelve subjects, they conclude that protein does not 
produce in obesity the specific dynamic action seen in health, or at 
best to only a slight extent. They observed also that there was a 
lessening of the specific dynamic action of carbohydrate but not td 
such a marked degree as with protein. The assumption seems war- 
ranted therefore that constitutional obesity expresses a distinct 
anomaly of energy exchange which results in a tendency toward fat 
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accumulation, and that limitation of total metabolic activity is merely 
a secondary feature of this anomaly. 

Obesity in Various Disease Conditions.—The third group comprises 
a heterogeneous list of diseases a common feature of which is a disturb- 
ance of metabolism leading to the abnormal deposition of fat. This 
could perhaps with propriety be called the endocrine group, because 
the obesity of so many of these patients seems to be caused by dis- 
turbance of the organs of internal secretion; but the difficulty here is 
that we are sometimes in doubt not only as to just what organs are 
diseased, but also as to whether the underlying disturbance after all is 
in the organs of internal secretion. In many instances, however, there 
is distinct evidence, both clinical and anatomic, of disease of the 
endocrine organs. 

In this group should be included the following: (1) adiposis dolorosa 
or Dercum’s disease, in which adiposity, circumscribed or diffuse, 
asthenia, pains and psychic disturbances are prominent; the assump- 
tion is that this disease with its many borderline types rests on a 
disturbance of the glands of internal secretion, perhaps of the pituitary 
or thyroid gland. (2) Dystrophia adiposo-genitalis, a syndrome 
described by Fréhlich and believed to result from disease of the 
pituitary gland, in which there is overgrowth of the skeleton, obesity 
and dysgenitalism. (3) Thyroid obesity, which results from thyroid 
deficiency, and which usually, though not invariably, begins in early 
life and is to be distinguished from myxedema; as a rule, the basal 
metabolism is low, and although mild degrees are occasionally seen in 
which the metabolic rate is normal, all patients are benefited by thyroid 
therapy. (4) Obesity of genital origin, related to disease or develop- 
mental defects of the gonads and exhibiting as a rule abnormal 
distribution of fat; examples of this are the obese children whose gonads 
have not properly developed, eunuchs and women who have had their 
ovaries removed. (5) Obesity which is associated with disease of the 
pineal and suprarenal glands. (6) Other abnormal deposits of fat, 
circumscribed or diffuse, to which the term lipomatosis is applied. 
The diseases included in this group require little consideration here, 
because in their treatment diet is of little or no avail. 


PROPHYLAXIS OF OBESITY 


To strive to remain thin is particularly encumbent on three groups 
of people: (1) those who are handicapped by a family tendency to 
obesity; (2) those who have a diabetic tendency or whose family history 

25 
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tells of diabetes, and (3) chronic sufferers from heart disease, nephritis, 
arthritis or gout. Each of these, if he would enjoy life to the fullest 
extent and experience normal expectancy, must remain thin. 

Prevention of obesity demands the same type of dietary regimen, 
though not so rigid as is advised for its cure. A person’s dietary 
habits are usually determined by custom, in which is included the 
habits of his family and of others with whom he associates, with the 
result that he chooses his food with little consideration other than 
habit and the sense of satisfaction which it gives him; he thus becomes 
guilty of dietary faults which are common to those around him. If 
on inquiry it is found that the food is too rich and that too much is 
eaten, or that excessive amounts of sweets and other carbohydrates are 
taken, correction should be easy. 

If the person with a tendency toward obesity would remain thin, 
he should content himself with simply prepared foods which are not 
rich in fats, and should permit in his diet little butter and little or no 
cream. He should eat comparatively little bread and should prefer 
potatoes because of their greater satiety value. At first, untiring 
vigilance and rigid self denial is necessary, but as a rule there finally 
comes a time when continued temperance in diet leads to such a 
change in habit and improvement in taste as will enable the patient 
to get along happily on the properly restricted intake. There is 
> It is a mistake to omit breakfast just 
in order to eat a large lunch, or to confine oneself largely to such 
bizarre articles as pickles and lettuce. Three meals daily, restricted 
in amount and simply planned with due regard for the ordinary laws of 
nutrition, should be the rule. 


no advantage in “freak diets.’ 


INDICATIONS FOR A REDUCTION CURE 


Today when it is stylish to be thin there are many insistent 
demands, particularly from women, for advice as to reduction of 
weight. Many of these in their effort to become stylishly thin have 
done themselves real harm, for they have starved to the point of 
extreme underweight and have brought on weakness, nervous insta- 
bility, anemia and other penalties of under-nutrition. This type of 
reduction should be discouraged. 

In addition, there are a few genuinely obese people whose weight 
should be reduced with great caution, if at all. In chronic advanced 
illness, as in myocardial failure and nephritis, the reduction of obesity, 
while desirable, should be slow and should be carried out with care, 
during which process the patient should remain the greater part of the 
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day in bed. This applies also to elderly people and particularly to 
those who have for a long time been overweight, for these patients, 
being unable to stand well any sudden or drastic curtailment of their 
food, are likely under such treatment to appear suddenly older or to 
exhibit distressing, even alarming, weakness and perhaps myocardial 
failure. Obese children are often sufferers from some endocrine 
disturbance and are therefore to be benefited but little by diet. Food 
curtailment in the child is practically always a mistake; for it is likely 
to retard development. 

There are, on the other hand, manifold reasons why obesity in the 
average person should be corrected: 1. People who remain thin as they 
grow older are less likely to have disease, and therefore live longer, a 
fact which is attested by life insurance actuaries in their statement that 
such people are better risks. Joslin emphasizes time and again the 
fact that diabetes is one of the penalties of obesity; 2. Too much fat 
interferes materially with physical activity. The fat man cannot 
exercise comfortably because he always carries with him an extra load, 
because the accumulation of fat in and around his muscles interferes 
with their easy contractility, and because his great body weight tends 
to produce flat feet. Lack of exercise leads to more fat, and there is 
thus established a vicious circle. 3. Obesity handicaps the heart 
because increased body weight adds to the work demanded of it, while 
the deposition of fat in and around this organ actually lessens to a 
considerable degree its capacity to meet these demands. 4. The 
deposition of fat in the abdominal cavity limits materially the freedom 
of movement of the diaphragm and of the other organs. 5. The func- 
tion of the skin to regulate heat loss and to maintain body temperature 
is seriously impaired by extensive deposits of fat, because fat is a poor 
conductor of heat, and with its poor blood supply it impedes the cir- 
culation of blood in the skin. Thus it is seen that the influences 
enumerated above combine to place a great handicap on the person 
with an excess of fat. It is to relieve this handicap chiefly, and second- 
arily for the sake of appearance, that obesity cures should be 
undertaken. 

The necessity for reduction applies particularly to people who are 
20, 30 and 40 per cent or more overweight, and only under exceptional 
circumstances to those who are slightly, say 10 or 15 per cent, above 
the ideal. This exception includes patients who have heart disease 
or who show a tendency, latent or manifest, to such metabolic dis- 
orders as diabetes or gout, for such people should strive to remain 
always a few pounds underweight. 


388 NUTRITION AND DIET 


TREATMENT OF OBESITY 


The objects of the treatment of obesity are twofold: (1) to curtail 
the intake of food, and (2) to increase its utilization. In restricting the 
intake, precautions should be taken to avoid: (a) loss of body protein, 
(b) mineral or vitamin deficiency, and (c) the distress of great hunger. 
The curtailment of food should be accomplished along rational lines 
and according to known physiologic laws, for if this is done the cure 
will be more effective and harm will be avoided. Reduction cures can 
be roughly divided into two types: the mild and the intensive. The 
former type is infinitely better and, except under unusual circum- 
stances, should always be used. It will be described first. 

To accomplish a satisfactory reduction in weight and at the same 
time permit the patient to retain unimpaired his strength, looks and 
sense of well-being, the loss should be gradual, at the rate, say, of from 
2to 5 pounds monthly. This is ample and should seldom be exceeded; 
at times the temptation is great to both the physician and the patient 
to bring about a rapid, graphic loss in weight, but to do this is a mis- 
take. A small gradual loss should continue for four or five months, 
until 20 or 25 pounds have been taken from the weight, at which point 
the diet should be increased to a maintenance figure (but no more), and 
the patient should be permitted to hold his weight for a few months. 
After this, a similar reduction, if need be, may again be instituted until 
another loss of the same amount has been induced or until the requisite 
weight has been attained. This stepwise reduction in unusually 
obese people or in people who have for a long time been overweight 
obviates many of the disagreeable effects which sometimes accompany 
reduction cures. Whether the final attempt should be to bring the 
patient completely down to his calculated ideal, or to permit him to 
remain slightly overweight, say 10 pounds or more, depends on the 
circumstances, among other things on the previous grade of his obesity 
and the length of time he has been a sufferer. 

The patient should weigh himself weekly, not oftener, for daily 
weighing occasions too many disappointments. It should always by 
at the same time of day, preferably just before the mid-day meal and 
with the same weight of clothing. 

Caloric Intake.—The caloric intake is the first thing to be con- 
sidered in the reduction diet. It should be about 20 to 35 per cent, 
below the calculated maintenance diet—calculated not for the patient’s 
actual but for his ideal weight. Tables of normal weight are given 
at the end of the book but for the present purposes the following rule 
is sufficiently accurate: The ideal weight expressed in kilograms should 
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equal the number of centimeters by which the total height exceeds 
1 meter; weight (kilograms) = height (em.) — 100. Thus a man who 
is 176 cm. tall, should weigh approximately 76 kilograms (176 minus 
100). Tables of caloric requirement given in Chapter III may be used 
in these computations, but we can say roughly that the person who is up 
and about but who is doing no hard work will require for maintenance 
not far from 35 calories per kilogram of body weight; to induce loss in 
weight he should take a diet which is from 20 to 25 per cent below this 
figure, or one which provides from 20 to 25 calories per kilogram of 
ideal body weight. Thus, for a patient whose ideal weight is 70 
kilograms (no matter what the actual weight) the appropriate reduc- 
tion diet should provide from 1,400 to 1,700 calories. A somewhat more 
rigid restriction is sometimes advisable, say to 17 or 18 calories per 
kilogram, or for this patient a total of from 1,100 to 1,250 calories. 
(See tables, pages 414 to 417.) 

The preservation of nitrogen equilibrium should be the next con- 
sideration in the arrangement of this diet.* This is of paramount 
importance. The object here should be to force the patient to burn 
his own fat, and this without loss of body protein. This is not diffi- 
cult to accomplish, for nitrogen equilibrium and carbon balance do not 
necessarily go hand in hand: the one can be preserved without the 
other. Lusk®> has demonstrated that an animal, while conserving 
body protein, can be made to lose weight at the expense of body fat, 
provided the diet contains sufficient protein and is of low caloric 
value. Therefore, the first dietary principle of the treatment should 
be a menu which in caloric value is materially below the patient’s needs, 
and yet which has a protein content abundantly equal to these needs. 

This liberal quota of protein is recommended chiefly for the preser- 
vation of nitrogen equilibrium, but also because the specific dynamic 
action of this foodstuff in some patients (though not in all) is an effec- 
tive aid toward securing increased metabolic activity. From 1.5 to 
1.7 Gm. of protein per kilogram of calculated ideal body weight can be 
regarded in the reduction cure as an appropriate amount. ‘True, 
an excessive protein intake is harmful to the kidneys; but the amount 
recommended here, liberal though it is, cannot be called excessive. 
No harm, under ordinary circumstances, can come from protein taken 
in this amount. 

In addition to the amount of protein permitted, some consideration 
should be given also to its biologic value. In order to throw the small- 


* The paragraphs which follow are in part taken from a paper on obesity which the 
author read before the medical section of the American Medical Association in June, 


1924. 
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est burden on the kidney and to preserve nitrogen balance in the most 
economical manner, the patient should choose proteins of high biologic 
value. These are proteins which supply to the organism in full meas- 
ure all the amino-acids necessary to the building of the animal’s own 
tissues. Chief among them are the proteins of meat, eggs and milk. 

Carbohydrate Quota.—Turning to the carbohydrate quota of the 
diet, this foodstuff serves two important purposes, First, it is the 
chief source of energy for the maintenance of body temperature and, 
in overwhelming measure, for the production of work: and second, it is 
a most efficient protein sparer. To preserve nitrogen balance at an 
economical level, it has been shown that at least 50 per cent of the 
energy contained in the food should come from carbohydrate. Fat 
will not serve the same purpose. It is clear, therefore, that the effort 
of many obese persons to avoid all starchy foods and to eschew all 
sweets is without reason. After computing the caloric value of the 
protein allowance, there should be added to the diet an amount of 
carbohydrate sufficient to bring its value almost or fully up to the 
desired total caloric intake. 

The precaution should be taken to see that this carbohydrate por- 
tion of the diet includes sufficient of the vitamin-carrying foods, such 
as fruits, tomatoes and the leafy portion of green vegetables. The 
need for vitamins in the reduction cure is sometimes forgotten. Spin- 
ach, lettuce, cauliflower, cabbage and asparagus are valuable articles. 
The legumes, such as beans and peas, because of their greater caloric 
value, should be taken only in moderation. 

Fats.—With fats, the circumstances are different. Aside from con- 
siderations of appetite, this foodstuff finds a prominent place in the 
usual meal because of its high caloric value. For the obese person, 
however, this consideration no longer holds good, and fat is not a 
necessary part of the diet. Fat is the one foodstuff that in obesity we 
can afford to reduce to a minimum or, still better, omit altogether. 

Water.—The other food factor to be considered is water. It can 
be stated with assurance that obesity is not increased by the excessive 
drinking of water, and that it is not relieved by abstention from water. 
In fact, the reverse may be true, for Hawk® has shown that water, in 
some small measure, acts as a stimulus to metabolism, which leads one 
to conclude that the liberal drinking of water is to be recommended. 
There is, however, one objection: the excessive drinking of water often 
induces the patient to eat more food. If this error is guarded against, 
an abundance of water should be advised. Mineral waters, except 
when their laxative properties are desired, are of no especial value. 
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The benefits obtained at the famous European spas can be attributed 
to hygienic and dietary regulation rather than to any specific proper- 
ties of the water. 

Satiety Values.—There is yet another aspect of the diet which is 
seldom considered, but which is of extreme importance. It is the 
extent to which the food gives a sense of well-being and satisfaction, 
its satiety value, so called. Other things being equal, the patient 
should be allowed to eat the food which in largest measure allays his 
hunger and which gives him the greatest degree of satisfaction. Meat 
has the highest satiety value of all foods; it “sticks to the ribs” 
longest. Therefore, the protein that the patient receives should be 
largely in the form of meat. For the same reason, clear meat soups 
and broths are also useful; they have high satiety values without car- 
rying much real nourishment.* Since hard boiled eggs have a higher 
satiety value than soft boiled eggs, although the two are obviously of 
equal caloric value, the former should be preferred. Likewise, pota- 
toes are preferable to bread, because in isodynamic quantities the 
former have a higher satiety value. 

In this connection is seen the importance of sweets. A dessert 
taken at the end of the meal, as has been shown by Kestner,’ will 
enhance greatly its satiety value. Not only are simple sweets, when 
credited with their proper caloric value, of no harm, but when taken 
at the proper time they will permit the patient to rest satisfied with a 
smaller quantity of food. If we would hold the patient down to a 
minimal intake and at the same time satisfy him, we should add always 
to the heavy meal a little dessert. 

Short fasts are sometimes advisable. What are their influence on 
the metabolism of obesity? Starvation, even in the most obese, neces- 
sarily causes some loss of body protein, but what we fear most is that 
the abnormal destruction at this time of excessive amounts of fat may 
produce a surplus of fatty acids and lead to the condition known as 
acidosis. Abderhalden and Lampé’ have shown, however, that 
repeated short fasts increase progressively the ability of the dog to 
split fatty acids, and Folin and Denis’ have observed something similar 
in man. The last named investigators offer the assurance that 
repeated fasting in the obese is safe and effective, provided the extent 
of the acidosis is carefully watched. Many German clinicians advise 
a fast day once each week. It may be absolute or partial. In the 
former the patient is given only clear bouillon, water, coffee and _per- 


* It is obvious that it is not intended to include here thick soups made from car- 
bohydrate foods or those which are rich in fats. 
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haps a few Graham crackers; in the latter, fruits in small amounts 
such as apples or oranges are added. 

Stimulation of Metabolism.—Leaving the question of food restric- 
tion and turning to the second therapeutic factor, the stimulation of 
metabolism, there are two effective physical means for accomplishing 
this end. First and foremost comes exercise. Exercise hastens 
materially the metabolic rate and leads to the increased oxidation of 
ingested food, or, if food is not available, then of body fat. The 
exercise should be of the right sort and should never be carried to the 
point of exhaustion. It should be mild and long continued rather 
than violent. It should be regular, not spasmodic, and if possible 
the patient should find in it interest and diversion. Exercise is the 
chief factor on which we must depend first and always for the stimula- 
tion of metabolism and for the oxidation of surplus fat. 

The other useful physical stimulus is the cold bath. A cold shower 
or plunge greatly increases the metabolic rate, which increase persists 
for a long time afterward.’ Because its value is not fully appreciated 
and because the life of ease to which the fat person is often accustomed 
does not prepare him for the momentary punishment entailed in the 
cold bath, this procedure has been neglected. It has been said that 
patients who are more than 45 years of age do not stand this well; 
but if the heart is intact, the arteries not too sclerotic, and the blood 
pressure not too high, I doubt whether the cold bath does as much 
harm as continued obesity. An exception should be made, perhaps, 
of those people who genuinely do not react, and who feel chilly for 
several hours after the bath; but for the obese patient who reacts 
promptly, however disagreeable the shock, the cold morning bath is to 
be recommended. 

Walking is the best form of exercise; golf is excellent. Calesthenic 
exercises to be carried out in the bedroom in the morning are all right 
but they are a nuisance after the novelty wears off, and few patients 
continue them long. Gymnasium exercise becomes monotonous and 
often is too strettuous. Swimming is good. Horseback riding is 
fairly good exercise, but it is usually the horse rather than the rider 
who loses weight. After all, an hour’s walk in the morning and again 
in the afternoon, or when it is possible, eighteen holes of golf twice 
weekly is the most satisfactory means of stimulating metabolism. 

Caution should be observed always in advising exercise for patient 
with heart disease, marked atherosclerosis or similar physical handi- 
caps; for the amount and kind of exercise should always be adjusted 
to the patient’s capabilities. 
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Intensive Cures.—Intensive reduction cures should be undertaken 
only when milder forms of treatment have failed or when for good 
reason the rapid removal of fat is advisable. These cures are some- 
times desired by patients who have not the moral stamina and stability 
of purpose to endure long continued dietary deprivation, which explains 
why intensive cures often are not permanent and why there is too often 
an eventual return to the old faulty habits of diet. The objection to 
this more drastic method of procedure is that rapid loss of weight fre- 
quently impairs the heart, produces anemia and leaves the patient weak, 
haggard, wrinkled and old in appearance. When the intensive reduc- 
tion cure is preferred, it should be instituted in a hospital or sanitarium, 
and the patient should be kept in bed for the first one or two weeks. 
Care should be taken when he gets up to warn him against a return to 
his old dietary habits. The duration of such a cure should be short, 
say two or three weeks, after which a somewhat more liberal diet should 
be permitted. This type of regimen usually permits a total caloric 
intake which is 50 or 60 per cent below the maintenance diet appro- 
priate for the calculated ideal weight. 

Thyroid Medication.—Desiccated thyroid substance may cautiously 
be used as an aid to diet in certain types of cbesity. This is partic- 
ularly suitable in patients who are overweight because of myxedema, 
borderline or outspoken, and obese people with an abnormally low 
basal metabolism. A few middle-aged poeple whose slow pulse rate, 
low pulse pressure, sluggishness, dry skin and other symptoms, in 
spite of an apparently normal basal metabolism, suggest obesity of 
thyroid origin, are also benefited by thyroid therapy. Patients of 
this last group should be given thyroid substance only tentatively, 
and it should be immediately withdrawn when the least untoward 
symptoms are produced. It should be given at first in very small 
doses, say one-half grain twice daily; this daily dose may then 
be increased to 11% grains and finally after two weeks or more to 214 
grains. For long continued administration 1 to 2 grains daily is, as a 
rule, ample, for when more seems necessary it has probably failed 
of absorption. The metabolic rate does not immediately adjust itself 
to changes in the dosage of the drug; therefore sufficient time to obtain 
results must be observed before changes are made. In true myxedema, 
Plummer and Boothby" give at the outset one very large dose of 
desiccated thyroid (from 2 to 4 Gm.), but for the obese patients under 
consideration, the method above described seems more suitable. 
Repeated estimations of basal metabolism should be made while 
thyroid therapy is in effect; if the means for making such estimations 
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are not available, the physician must be guided by the pulse rate, and 
the appearance of headache, nervousness, nausea and other toxic 
effects. He should be thoroughly familiar with the clinical effects of 
thyroid substance and should keep his patient under close observation. 
Thyroid substance, even in the cases under consideration, should 
never be used as the principal therapeutic agent; dietary restriction 
should always come first. 
REDUCTION DIETS 

The following diets have been found useful by the author. The first 
group of menus (one week) is designed for the slower and the second 
group for the more rapid (intensive) reduction; the third group consti- 
tutes the lactovegetarian regimen and is intended for the milder cures. 

THE MILD REDUCTION DIET* 


SUNDAY 
Protein Calories 
BREAKFAST: 
Vou lar pe Grape PEULL.cn cee a. bea iesotn acta re Reeth eek ee OD cee eee 
Scalloped cod fish (or canned fish flakes)....................0. 
2 heaping tbsp. stewed ‘tomatoes... . .. 4.404 ose en 
Averase helping saltine! crackerseysqasan ie) tee eee eee 25 
Criree tl tsps SUPRA Ncaw ci tns eae eal eae cee TT ease ee 
RESO Mee OULCCD oe cys ae cree nde thee aut eee eae ere ena Seem ae 
25 374 
DINNER: 
Large serving 2 slices roast beef, very lean with tomato or mushroom 
SUUCE re tar eet ater feo aac Renee) SP OMEN 3 Aint 2 GRRL eee each ee aap ae ere 46 
Medrumusizedibaked potatonvesmni)s snd. 0 aeons) eee eae + 
2 haxtbsp:, beet, greens on spinach,.a., Neo. . sy se acs eeu s eee 2 
2 h. tbsp. pickled beets and 8 slices cucumber................... 2 
Fruit cup (1 medium orange and 14 grape fruit; a few grapes; no 
SULDAT) ire ane setees evolu ta ae oe Ne ae et aay ee 
Ui glassibutter miles: jc: cakes toy eRe Ie er ne eee ca eae: 6 
WEES De DULEED nin. cunt sero edt” 5, bu ear e karate ae cae ni oe eee 
60 654 
SUPPER: 
1 slice cold roast lamb with mint sauce........,................ 15 
andl tbsp Sree PeAst Fein 2h cts nuk cates cee eae toe eee eee 2 
Dele COSps SQUASH ewe 7k ee coe Bye eeae isan 7 ee ee re 1 
3h. tbsp. mustard greens or cabbage . ; Ss 
M. s. tomato salad with vinegar or mineral oil caste NS cae ee 2 
2: Uneedatbiscuitay cigs. teen ae tee te oh aime een ne iN 
44 m. cantaloupe or 8 h. tbsp. strawberries................... Te 
igleds skim mille Se ke eee ee 7 I 
28 524 
otal. case ve rons oy 5 kan et ee ae nS ene ae ae 113 1,532 


* Cook all vegetables without fat. 
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Monpay 
Protein Calories 
BREAKFAST: 
TINE Se ONAT SC arom rete Nyy. oe eee) eu ee ye te Se A 
iParberswce tabreadsrortoTalmsn ci ton coca cgeeeere choc wuctooecs J eke 32 
broiledvorsserambled with Weep... 2) 500s eae cake eens 6 
HE SES PSICORLOUS Umea Rene Me Pace eit AME aad nc afe ack Q 
TEES De DETERS 6% chery oO tO ea O34 Sake 
Witprcoiteerormtea, withe | tsp. sugars cc. c..e Ss sae asaeds ney mans 
40 397 
DINNER: 
argeyhelping, 2ishices roast lamb, or fish... ..4,..220 0.45004. %- 28 
ZatspemtashedhpotatOesarc.. .,..4c¢ sseeeetet aseptic na le item ones 3 
Pa linat ys peas hbiau beans strcmp fan bAics saat aga alts ward auwtats cages Ete En 
OULD SIUM OTECUS er eh var end eee ear it Ne hla nee Agathe Rhye 2 
Heegrsalad’ wath mineral oil dressing: .... 2... 2c. jen ev ns 6 
Pasiicesspimeapp les aire aise -akks Sais iscses eee ee dea a Snowe cence Mila hehe 
ESD OUULETsOr COOKING has. hee 6 hn Rites ¢ lester meen nee ee 
HMO LASSE OUIELOCEIMI memes gee hte y veer rc my: UD on a ay cel 7 
46 725 
SUPPER: 
GE DENTISTS | OAPELTE Boin.0.c 33 DENG GPE oes NRE ae ea SE 5 
Pa 1G, GOVE} Si] ONT NE BU Bic Pee cE RON REM per eco  e  R e 2 
PNvplion (oeStalics Was Danaclistn teres 3.) cans ias cent kta erat ecmeens Sakon Q 
Mee limetetuuce salad with ViMeP al ens tcqi duce fei bert a ante ee teauses eae 
UL Lopeegah Fea GT ONNe SG Sec he ce See ee OEE SIO est i ME ea Tore Q 
Erotcupadoorange: > crapelruit) a. ,cac ans 2 «ata aer ee Saas 
SAUD SO Me SULLEE Ol COOKIN 9) 0 etek hy ene wih eo actos ee enrmne uaat ee 
AMT eS Ges RATUUB IAT openieet eae rie tie on. armada ee ta neta tabaci hy iact samp Ie 7 
18 398 


TEGO 5 A ith a eeati PETG CEN RE aE RAEI Ah des AIT coco pA I eR 104 1,520 
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TUESDAY 
Protein Calories 
BREAKFAST: 
2 slices fresh pineapple or canned without juice or a. s. peach...... 
A. h. broiled sweet breads with tomato sauce—1 tbsp. butter...... 32 
Ipieceszwiebacksgint cus tts «Give ake ekioune obearnien cael te aloe atte 1 
CoffeerwithLitsp.iSugarsc con cics nent eum apa vate Cures ems 
33 322 
DINNER: 
Small serving roast chicken (white meat)....................05. 16 
Ox SLDSp. SQUASH: aaese utters ae Lacon teense tae see elon Racraks et 1 
2h tbsp. spinach or beet: greens... 0. <7 agus Ae ie ee ee 2 
@auliflower en: Casserole sc: .o-1, RW presi ate echt Mgt ageeicae ene eR 6 
French artichoke and lettuce served as salad with mineral oil 
WA VONMAISE Hare mueeaeye neh arniiured Sateen chdlee asias te nea ayralaioms acre aN ANeRe ear eoRe 6 
Wg iCuStardicg six .eapcte ary er terdna ae ie oh care aal ae ee heise Gener ee araaeie 9 
J-average slice whole wheat bread. ......007..2.0...-02e0+-s00:: 4 
Ue tDsp butter d Or SCASOMIM es ere. -au) ai eee nian eee tate 
Ielassiskimm mille crow we ler oitielelt acials Ene areve te aa erste 7h 
51 802 
SUPPER: 
erscramb led egg Guwith rats: suarate cred stake o oriaier oie ate a eee ae oa 6 
Qh thspaste wed tOMAatoes ner. ccicSaususdusuts © Mies alten oem mete eee 7 
Buttered ibeets:< carey cc at iad, rts les ae eee 1 
Spinach salad with lettuce with mineral oil mayonnaise........... 2 
HOD Ya TAMIL rch lena hon ieee Gate cba one Ace aeion eye ee rae 2 
iblarge onan ceyslicedic.. piycwe. acre see SO cee a to ee 1 
1 tsp. butter 
Prslassibutberamilkivocy. aciect vet ier cota ruc mee eerie ere 6 
26 478 
CNG EN eet rc ee REET REA SMA in rey RST Nah Noam OR RA Tae eae 110 1,602 
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WEDNESDAY 
Protein Calories 
BREAKFAST: 
ISTO CL ODES toys odio GimseccutS Bi Uae Gane ees ea an 5 en Tee ae en 
abs Drotledenshuwabholemomn sctyvde once ccm he Said potas mee Sule iels te olen 22 
Sty, | Sel ol ipa, Beare Sang ees, CRE Te Pte en a er 6 
1 a. s. slice toast —1 tsp. butter for COOKIN T Weler- cesar Pause ait 1 
C@otlecrorstea with. l tsp.isigar) 5.)c.i) acess hana es bene s see. 
29 387 
DINNER: 
Am eround steak; made! into patty. 2.6... ..\0 seh oo dtehes shown 28 
mssaibaked! potator: ois. wie hegre, Gratin OF LEN SN WSR ec REA RE 4 
AEA CELIO TECHS OL spIMAC Martane en chete. Bie ie vases Meee extol 2 
ACM LVesNOILE CL OTUOTI epee yank mene oy atest Sas are Gs suk od ert Sebo 1 
Average serving fresh vegetable salad with vinegar 
Pirie eiip——l orange; +o, grape iruitss. 2 adie sian sinslenio. are 
TL GENS WS) Sire AERTS OICEERE bn ANS eC Rs Cnt Renee ewan on ik 
1 TES Oa MOUSE, Sic detatee a Alter i oe NN a ge MR, are eA cr eae ee 
AQ 666 
SUPPER: 
im@ean mutton chop: with bitbsp, Peas... <i je. 2 aucan da ee ag aniec 25 
Zaleutbspoistng, peans, 6 tsp butteri. < muacey. wsdla sau od eeke sae 1 
MNCS AMISCDIES re wees Seeann suena beeen pa ee a He ONE 1 
Spinach salad with 2 or 3 slices of tomato, on lettuce; serve with 
RMTCH APO TAVY ONIIAISE Why. fayia cra pina ws, bck See AT Celene oe be ) 
Hei S SME LE TE ITLLI KD satan aN Seen cwiite vege eh otf gE ioe a tel ctn Spoe tee as 7 
AGIOS CLO rer 1 Rees yeti ego, ahh OES a eho EH 
36 466 
4 eyes) ek Cea ehe ne Ng a GPa ee, Caen Re Re ee ot ae 108 ~=:1,519 
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THURSDAY 
Protein Calories 
BREAKFAST: 
1 peach or average sized orange or 14 gr. fruit................... 
Average helping brains; scrambled with l egg................... 38 
Uismallslicetoasts: +o ctsps butters sc .c cee eee eee 1 
Cap cofiee; withel"tspssugan’-sc5ee ana aere mar ea eet eee ena 
39 352 
DINNER: 
Ac hieroastebeetevery leat). sijqeenule.d cad acai omrocin cheese coer eee 23 
Ds, SAK EM WOLALO is or sicterr 155,303 Suit ere eee mea ee eee ee 2 
Ames cauliflower’. Gat serra ate yates ater snc iene palin a. Pons er tr eee eae 
A. s. tomato and lettuce salad with vinegar or mineral oil dressing. . . 2 
She bsp. OLANGENCe, ry cyeghee ake ester REG Rennes Ree ion MeO es 1 
Resp abutters ae.a acs noee, aF/5. eee Aa th Aele Os de eee 
ivelassiskamemilkene ane eee ae eG es eC rh Tee Sia occ Mi 
35 692 
SUPPER: 
1O;pannedsoysterson hot; plates aseee ier cc tee ie en cae eter 11 
IAS De Strin 2 CANS: ways corer ate maa ee tN Ns seek eI ees eee 
Nb spinach or! beet greensin na ieee aera a stent een ee Q 
Egg and lettuce salad with mineral mayonnaise.................. 6 
Di branisrniui tna sev: seein wee aaa kee Baers oe ae 4 
Fruit cup—1 orange and 4% grapefruit......................... 
Glass buttermilk: *litspabutterss.2y oe ce sees eee ee 7h 
: 30 498 
Motaleparcctcnives EA AR SUCK ATMA yma ERe creme a otremne 104 = 1,542 
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FRIDAY 
Protein Calories 
BREAKFAST: 
Yel A TS eveT AD CAPR G ae serene Nae es nic coisa lorie s Getiteceichinlies oe ce tobel 
A. h. boiled fish with 1 hard boiled egg; 1 tsp. butter............. Ply 
I SL GANAGIOENCISS & Ss Bic tare arene ee eee eA 2s a ee 1 
iecupicobeeswithple tspa SUZAD ack ams sass ce mmage cew cies ne eaten 
28 472 
DINNER: 
Nema rods tye MiG kena yen ores tie we oie. separen ttcs Quseetous act eicich che ues 32 
APA TE OLALOCS Pee Rie ree ay tocar tae eee Weths SU a Mw eials 4 
JN ie CEs FOE Tihs en ea ea Se eal RAE aes ie ene eee ESAS 1 
A USUI CE ESA Che WHER, VINEPA LE. cms, scree ses ae ed a aMe coe rat olan she sues 
Bic PHCHS puLceeweney esr il SA nine orate eect overtake sue eee 9 
eer rsses kerries ayaa ors eet eg tere) aueya) PAR ua Gd stor shelg's Pieyo trae abe Uf 
53 571 
SUPPER: 
SESHCeSCOLM LOI EUIE oe se oles eh ae ee eke Seay s sw ee asaee 15 
Prtietbspastewed tomatoes... 444. ni es doe eh weste s lnetee se ene 
StiDSpeiCledmMenmsCOlery at. ch ao. ee rise inysh oe oe eee oe yes 2 ist 1 
SMTA CEN IS CUITS ae tas een Fe ae, Seen Seve pease tee eke heen Shaan eros 2 
Spinach salad with 14 hard boiled egg.:............-.-+---+05> 5 
EYOTA AN Dele . ny Bete EEO O maee AOI SO Othe Sie base ene 4 
Apc lASsHOWELeN Mall ky ya rectal ace ts aesnete tel a sescl she deteyehet ore tehetctapnds vee 6 
33 514 


Potala icnciccders Ae tu EN REG, BYE ONC O81 ion CARER CHEMO ata Segura see ne Lae 5 ON) 


400 NUTRITION AND DIET 


SATURDAY 
Z Protein Calories 
BREAKFAST: 
Dilarge: orange: tine.ceth Beis at Anan dee hee enn auniee le Maen er ea Wee 
Begg omelet with: dacs: kes cesyeee ele 2 See otek wae 12 
Gipannediovsterss-o tsps DULLER: sea emeeree en ee eee eee eat 6 
Dismal lp reaaVATA WES) ey Ra ee Ke ae cee ee 4 
Cup-cofleeswith, Lh itsp .sUgaritn pn tote ete aie cae ia 
22 461 
Dinner: 
14 |b. round steak, lean-ground and made into meat patty; serve 
WiItHStOINALO;SaUCE! Te..ce ns 1 Nn Gee ETL, ee Se OF 
DANAE DSP x POCALOES. orca. a ts sie cote ket ee teen cee ce ge ee ee 3 
IBOEdNOnION Miniature ete romeo sales Shee Rae ee 2 
MR tsp ARE beri. ne aioe «or tee ie Sheen. rete pate yaa ota me hy een ee 
Spinach salad with 14 egg, mineral oil mayonnaise............... 5 
Kruiteup——l orange and Voy erape:fruitcns..; s+. ene sees ane 
Leavorlemonadewithwl stsp.sugaiin an aan oes ae See 
37 559 
SUPPER: 
Amb i prouledssweety bresdsa-/..2 +. Succ ba ge cena ae meee 32 
Asparacuss(Ocstalks)sbutlered tm ane seek eee ee nee ae Q 
Oh stbspregg plant en«casserolews.. alan. alcen ewer eee kee 8 
M. s. tomato salad with mineral oil mayonnaise....... ......... 
PTW Neda AOUSCUULS GM vce hate Aken Merde oe eden Te 4 
1 glass lemonade with 2 tsp. sugar and 1 Graham cracker; 1 tsp. 
DORE CIR tai ce oc Sai eeacia hati menURene Oh so A ks en ea Pe 1 
42 510 
PROLA  Arccatetacelsiaslasatac et teerae ah, Sale aR Tee eT 101 1,630 


y, 
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INTENSIVE REDUCTION DIETS 


SUNDAY 
Carbo- 
hydrate Protein Fat Calories 
BREAKFAST: 
WETS OCANGC Mee ey ei er eRe oe, oe ee eo Be 10 
A. h. broiled fish or meat; no fat................. £. 23 
aes esliceshardetoast.m. rts .o cece een 12 Q 
espe DUET mecrrt or arc as faites. Anos oa ace oe ees i 5p 4 
Cup coffee or tea with saccharin............:.... 
22 25 4 224 
DINNER: 
1 large serving—2 slices lean roast beef with 
mushroom or tomato sauce.................... 5s 46 g 
PemUCESLLINISICATIS GMI: © cS She. Ace Mien an te 5 1 
Spinach salad with 14 egg yolk hard boiled and 
GES VRONESSING 27. Bonn c.s een the Pat atee nie ah 13 4 tf 
Orange Jello, made with saccharine.............. 4 
1 Graham cracker—! tsp. butter................. 6 1 4 
Tea or lemonade with 1 tsp. sugar............... 10 
38 55 13 489 
SUPPER: 
1 h. tbsp. brains scrambled with 1 egg. . a 22 6 
M. s. tomato, stuffed with celery, green pepper, 
ONION CLC ARGIDAKEd Sven ee ene eet 8 2 
Bittered-asparagus,<d stalks,...:..0....05.0@.5. +> 4 2 
Grapefruit salad, 1 m. s. grapefruit with obesity : 
CARESSED Saree eee cee Toe: wasils aioe Stare meee a ears cae 10 
VY glass butter milk—1 Uneeda biscuit........... 9 3 i 
ay SAG] Opad OD 75) ed phe oko CRANE a ack o: ns 6 
31 27 13 377 
Wotalinenecen casemate symnanaaire ie carters intern ale 08 91 109 30 ~=—:1,090 


26 
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Monpbay 


BREAKFAST: 
Tee eraperriit: ISTge)i. cela» dulce mache mea a eee 
Small helping broiled sweet breads with tomato... . 
SRUCE—1isOLt DOlEd EGP. ai.. conte ones aeh ene 
lezwieback< 24; tpn bUttER aa ecsa se ethene py oeere or 
1 cup coffee or tea, with saccharin............... 


DINNER: 
Grovstersionsnalh:stielly levee ahh nanometer eneeimere 
1 average serving roast chicken, white meat....... 
2h. tbsp. beet greens or spinach................. 
Large stuffed tomato salad with obesity mayonnaise 
2Uneeda biscultss Litsp.lbuttetic,.--se- suns oe 
OPA TENCE Lee resets Gace oie satin & ae Sheets 
Peaiwithelitsp esigar nw caankte os oom cieiar 


SUPPER: 

Large patty of lean scraped beef; no fat with mush- 

TOOM) OM tOMAEO SAUCE, 3555 oe srrse Haas ries oe 
Heouplantenicasserolet Assn. materia ation te sen oe 
Spinach salad with 2 or 8 slices of tomato for gar- 

nishing; lettuce leaf with obesity mayonnaise. . . 
Pea che wihip stasis ict,ccte me aren Re omen or nae 
2 Uneeda biscuits: I tsp. butter... c...9s4-. one: - 
Vopr lass Orange quice niet meer oe nae 


Carbo- 
hydrate Protein Fat Calories 


10 
16 
Re 6 6 
11 1 
21 23 9 257 
3 5 1 
2 23 4 
3 2 4 
8 2 
10 2 5 
15 2 2 
10 
51 36 16 | 492 
21 
5 4 2 
38 2 4 
5 4 
10 2 4 
12 
35 33 10 362 
107 92 35 =s-'1,111 


“/ 


a 
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TUESDAY 
Carbo- 
hydrate Protein Fat Calories 
BREAKFAST: 
1 large peach or medium size orange............. 10 
2 lean lamb or mutton chops and................ tt 22 5 
IESHIPTEU ER RETA mile Aen ttn S oag ek s Huh eh ae 6 5 
Pawiemdek: 7S tap. buttery cn... ec. sss ocho 11 1 3 
1 cup coffee or tea with saccharin................ 
21 29 14 326 
DINNER: 
Fruit cup (14 each orange and grape fruit)........ 10 
1 a. serving broiled fish with lemon.............. ae 23 4 
Smalibakedipotatodics snes .-an Mies. ee cio 16 2 
Wanliflowerven casserole... 566s. 0665 ose bo win Vale 3 3 4 
Large slice tomato salad with obesity dressing or 
ALLO 2 EAP DRESS ene RRA Eine rerun hen RRA bet: 2 
DYE Sra k Ce TISESEDD ft doo Saami  e D 10 9 6 
Tea or lemonade with saccharine............... 
47 39 14 479 
SUPPER: 
12 panned oysters on hot plate.................. 6 11 2 
AKCOLSEUL EC LOWMIBEO. 0 6 sie ci si Sgn 74a 4 8 2 2 
ENn Tig YONG SEI ee ar nL ag ee Ree So 4 Q 
Beet (2 tbsp.) and egg (14 hard boiled)........... 
Stl 01, bs ol oes ate. Oe 6 Ie AICI a ate ee PE ee raat 3 4 3 
Spansuyeream (Orange) nie cna eteeoneperaen 12 6 
Meme wit SACCHATING Jy.rshiice seus Seisce eas hie oe tins boos — — —_ = 
33 25 WE 295 


ay HT kL hcs penen te Peon eee ol RT Poe ras eee 101 93 36 ~=—-:1, 100 
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WEDNESDAY 


hydrate Protein 


Carbo- 
BREAKFAST: 
Uo grapetruit largest... acne «cen ane Oe ana hee 10 
Average helping broiled sweet breads............. 
1 medium slice toast; 1 tsp. butter............... 12 
Cup COMmee: OF LER doneak aNe eR - does ewe ee earn: — 
22 
DINNER: 
A. serving, 1 slice, roast lamb (no fat)........... 
PACS sx PLOCNSPCAS oh sscicisiaisceleleueie, 6 ch < cover sagas hee 8 
2 h. tbsp. beet greens or spinach................. 3 
Large stuffed tomato salad..................... 8 
Orange ices... ae je oe ho ha ea anaes oh nse Seo ne 15 
2/Uneeda’ biscuit; 1 tsp. buttersa2 = 225554. fase oe 8 
Tea or lemonade with 1 tsp. sugar............... 10 
52 
SUPPER: 
1 h. tbsp. brains scrambled with 1 egg; 14 tsp. 
Dirtteney acts. syaceta oe oad leith vieteeyecoisuh paetentales ama 
Beorplantienscasserolesvascnac saan aki aoe atlas 5 
Buttereataspara gus yieesrrn nc scat erro 4 
Fruit salad; 44 each medium size orange and 14 
grapefruit with obesity mayonnaise............ 10 
Bakedicustard:5/ sce eecie 2 Soe oe ae 10 
Me Wnced as piscuiter,. ccnasneee cr Loe aa eRe 4 
Wear with saccharin 2.exte a. oe eae as Hae a: eros 
33 
Motal ire skwaet ys sac Gate ois aM gaan wie oun eee etn 107 


22 


rhe 


38 
99 


Fat Calories 


260 


> 


rt 


12 424 


[) 


Af 
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THURSDAY 
Carbo- 
hydrate Protein Fat Calories 
BREAKFAST: 
ABTS MOLL Or rhee oped sraisds = is ate esNage tecte ts Ate 10 
A. h. broiled fish with lemon or meat, no fat...... oe 22 
Mrwiebacks<) tsps, butters). coc 0s scww ves doe sacks 22 Q 6 
Cup coffee or tea with saccharin................. 
32 24 6 270 
DINNER: 
1 m. serving (1}4 slices) roast beef, no fat........ a 30 2 
‘lomato-or'mushroom ‘sauce. .......0..00...000850¢ 
Hsmallibaked potatos) Nei. st Ro Hes ad ois 16 2 
2h. tbsp. cabbage or cauliflower................. 3 1 
A. h. lettuce salad, obesity mayonnaise........... 3 
Orange jello made with saccharin................ 4 3 
PR Ghalia nn ela C Rens. criss stn 5 Fats crac neon iy era 2 2 
P Dac lassmoULten milkcae site tee hoes icant se 5 3 ; 
PRU SD DULLER! Waele cease t oyatasi IOs a ysis bs a = 6 
43 41 10 426 
SUPPER: 
iMeandamp:or mutton chop. .co so 6e. dee ase oe we 22 
BAKCUSStUTLEG LOMIALON. 5614 deca ihe cee hee eae 8 2 2 
MmheituspacreaMed COLUM ch sciciat ses et aie ses 9 1 
tiWneedarbiseutt; 1 tsp.sbutter.. 2.0.2.0). - eee 4 u 5 
Sistutted celery: stalks: 2420 eee sevens Fis sieve 1 4 vl 
Orangerspanishicream . 2... fii «aye oo wie ies wre oes 12 6 
Me aeWAESACCHATING «5.0.75 nis wate scr. Grads vere clare 
34 36 14 406 


INCE soete octng x0. eo 0.0, Olt ca COLE nO 108 100 30 =-:11,102 
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LACTOVEGETARIAN DIETS* 


SunpDAY 
BREAKFAST: 
Average sized peach or orange 
2 tbsp. cottage cheese with 1 tsp. sugar and 2 tbsp. cream 
1 piece zwieback 
Cup cocoa 617 calories. 


DINNER: 
Large tomato, stuffed 
1 tbsp. creamed potatoes 
2h. tbsp. buttered beets 
Spinach salad, garnished with 1 tsp. raw grated carrots and }4 tbsp. iaeoal oil 
mayonnaise 
2 heaping tbsp. orange ice 
1 glass milk 
1 tbsp. butter 768 calories. 
SUPPER: . 
1 medium size slice toast with 1 tbsp. dry American cheese sprinkled on and melted 
in oven. Serve hot 
3 heaping tbsp. carrots with butter 14 tbsp. 
2h. tbsp. beet greens or spinach 
Asparagus saladj(5 stalks canned), with mineral oil mayonnaise 
3h. tbsp. junket 


1 glass milk 547 calories. 
TOtal Calories sera. kr onus oe ae Nee en creAce ee eee ene Oa eae 1,932 
Monpay 
BREAKFAST: 


1 average sized orange 

1—1 cubic inch American cheese on 2 Uneeda biscuit and toasted 

1 cup cocoa 460 calories. 
DINNER: 

2h. tbsp. mashed potato 

Egg plant en casserole 

Medium tomato stuffed with celery, green pepper, a few bread crumbs, seasoned and 

baked 

Lettuce salad with cheese dressing 

1 tbsp. butter 

1 zwieback 

3 tbsp. junket 


1 glass milk 765 calories. 


SUPPER: 

Cauliflower en casserole 

3 heaping tbsp. carrots 

Small green pepper stuffed with vegetables, seasoned with celery, tomato, cabbage, 
ete., and baked 

Orange jello made with \% gl. orange juice 

No sugar, 14 tbsp. gelatin 

2 Uneeda biscuit 

1 glass milk 

1 tbsp. butter 490 calories. 
‘otal ‘calories, \uiac ., ckecdahy. Mem ae ee eee a ee ee 1,715 


= 


* The caloric values of these diets vary; those of highest values must often be reduced 
in carbohydrate or fat content. 


a 
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TUESDAY 
BREAKFAST: 


6 m. s. grapefruit 
1 a. s. bread toasted 
Butter 1 tsp. 


Cup cocoa 435 calories. 


DINNER: 
1 small baked potato, stuffed with 1 inch cube dry cheese; sprinkled on and baked 
2h. tbsp. cauliflower, buttered 
2h. tbsp. squash 
M. s. tomato salad stuffed with celery and cucumber 
1g tbsp. mayonnaise mineral oil 
Bran muffin 
Orange jello with 2 tbsp. butter 717 calories. 


SUPPER: 
A. h. spinach or beet green with 2—1 inch strips of toast 
3h. tbsp. buttered carrots 
Stuffed celery salad 
2 Graham crackers 
Glass milk 
14 tbsp. butter 633 calories. 
PRG UAICALOVICS tT Raely aien tr ot oe bre Gale Siero Oe hea 1, 785 


WEDNESDAY 
BREAKFAST: 
1g m. s. grapefruit 
1 zwieback with 14 tsp. butter 
Cup cocoa 
3h. tbsp. junket 487 calories. 


DINNER: 
Egg plant en casserole 
1 small baked potato 
2h. tbsp. cabbage or cauliflower 
Stuffed tomato salad 
1 glass milk 
Fruit cup 1 orange, 14 grapfruit and 1 slice pineapple 
2 saltines and 1 inch cube American cheese 
Lg tbsp. butter 631 calories. 


SUPPER: 
5 stalks buttered asparagus served on 1 small slice toast 
2h. tbsp. string beans 
Cauliflower en casserole 
Spinach salad with mineral oil mayonnaise 
Orange jello with 1 tbsp. thin cream 
1 glass milk 
1 tsp. butter 483 calories, 
Ba ben tceal OTLES Menem tedeie eter edn tee acces haere, es las inten bles 1,601 
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THURSDAY 
BREAKFAST: 
14 glass orange juice 
1 zwieback with 1 c. inch neufchatel or cream cheese 
Cup cocoa 461 calories. 


DINNER: 
3 h. tbsp. creamed celery 
2h. tbsp. buttered beets 
Egg plant en casserole 
1m. s. slices tomato salad with cheese dressing 
2 Uneeda biscuit 
1h. tbsp. orange sherbet 
1 gl. milk 
1 tsp. butter 702 calories. 


SUPPER: 
Baked stuffed tomato 
Buttered turnips or cauliflower 
1 h. tbsp. stewed corn 
Spinach salad 
4 tsp. butter 


Lemon Jello 
1 glass milk 441 calories. 
Total, caloriesy.ac. ss sn «emeira ebcai e aah ter acataley DRED aT eave 1,604 
FRIDAY 
BREAKFAST: 


1 a. s. orange 

1 tbsp. cottage cheese with 1 tsp. sugar and 1 tbsp. cream 
1 Uneeda biscuit 

1 tsp. butter 


1 cup cocoa 499 calories. 


DINNER: 
Baked stuffed tomato 
2 h. tbsp. squash 
2h. tbsp. spinach, garnished with 2 strips carrots and 214 in. strips toast 
3 stalks of stuffed celery 
Baked pear 
14 tbsp. butter 


1 glass milk 650 calories. 


SUPPER: 
1 tbsp. creamed potatoes served with 1 medium tomato sliced and broiled 
1 m. s. boiled and buttered onion. 
A. s. beet salad with 1 tsp. green peas with mineral oil mayonnaise ~ 
1 tsp. butter 
3 h. tbsp. junket 
1 gl. orange juice 


405 calories. 
Total calories 


Pea rk Tt OO HON aoe OA a Sa ae 1,554 
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SATURDAY 
BREAKFAST: 


1 a. s. orange or grapefruit or 2 h. tbsp. strawberries 


1 small slice toast and 14 tsp. butter 
1 cup cocoa 
DINNER: 
1 small baked potato 
Cauliflower en casserole 
2h. tbsp. squash 


409 


358 calories. 


Spring salad (average helping; tomato, cucumber, onion, etc.; served on lettuce with 


vinegar or mineral oil mayonnaise) 
3 h. tbsp. junket with 1 tbsp. whipped cream 
1 tsp. butter 
1 glass orange juice 
SUPPER: 
2 m. s. carrots broiled 
2h. tbsp. stewed tomatoes 
2h. tbsp. string beans 
1 tsp. butter 
Orange sherbet 
1 glass milk 


POEM CALOLIOS Har Sarre irc iats ee he acento he eet te ee OES 
SKELETON DIET! 


571 calories. 


552 calories. 
1,481 


The following is a skeleton diet devised by Umber to which addi- 
tions can be made according to the needs and tastes of the patient. 
This amount of food (881 calories) is to be taken daily, and the patient 
is expected on the advice of the physician to add 100 calorie portions 
taken from the subjoined list.'4 

TasiE 1.—Skeleton Diet Devised by Umber 


N Pro- Carbo- | Calo- 
tein hydrate] ries 
Morning | 200 cm. coffee or tea.................. 0.1 
DORI care een See es pe ine Sateen OFT 076 107 0.9 13 
50°'Gm; Graham bread......../...-2.. 0.6 | 3.0 |0.25) 25.0 117 
30 Gm. White bread (roll)............ 0.3 | 2.1 /O.14- 17.0 80 
Mid- WOORora peltraittay- piece tcie rs yecarare i sa | asters 0.36 12.0 51 
morning 
Lunch 200 Gm. roast beef or similar meat..... Sean Oe Sa 4 Ol nesses Q54 
200 Gm. vegetables, cooked in saltwater | 0.6 | 4.0 10.0 58 
SOG rise Crilltape Peek eo meee eee 2 0.28}. 9.6 41 
Mid- WSONemIMCOLCe hanna ene led oe eal) OT 
AHLETUOGIa|| eSOLCHIMIMNILK ine aoe hee ed achat e Bouis One ORGH OR. 0.9 13 
Supper MOOK Gi nVCa bree iicrs sin eth coD Ae een alae ASQ 126 ca NO IO. woes 127 
100KGms vegetablesic. 2. one ees cee os’ atone tall a ee 5.0 29 
20 Gm. Graham bread................ 0.2 | 1.2 |0.1 10.0 AT 
ZOOTEIIRSLED aie nn oye nie cnet io era we 0.1 ear en 
Becltirne nial OOLGrmssttrttitbey, ceretisre se mietereiese lo Greta eel ere nies ORS ew 12.0 51 
EUG tetera oer eee tart ste apne) are 14.97/95 .70'7.89| 102.4 881 


410 NUTRITION AND. DIET 


Possible additions to be made to the foregoing diet. Each portion 
in the amount stated carries 100 calories. 


80.0 Gm. Roast beef 
200.0 Gm. Oysters 
40.0 Gm. White bread, Graham bread. 
30.0 Gm. Zwieback 
12.5 Gm. Butter 
20.0 Gm. Swiss or Edam cheese 
25.0 Gm. Sugar 
100.0 Gm. Potatoes 
30.0 Gm. Rice, lentils, beans. (uncooked) 
20.0 Gm. Oatmeal or farina. (uncooked) 
200.0 Gm. Apple 
150.0 Gm. Apple stew 
500.0 Gm. Berries 
150.0 Gm. Milk 
150.0 Gm. Wine 


(A complete table of 100 calorie portions will be found at the end of 
the book.) 


OBESITY RECIPES 


Protein 
EscALLopED F isu: 
heaping tospe ish Malesia ccc adesice stots We cree area ete 21 
RRC Re WTEG: Fs. PAN city. nee ee naan arciaue hearin a eee a Meal rat eee + 
SET sO ULRCI tae ne clad Sache Sun Neto enh ats See teers Dick rem ae 
Seasoning—water to moisten; bake in individual molds...... 
25 100 


79 calories. 
MINERAL Or MAYONNAISE: 


1 egg 
2 cup mineral oil 
1 tsp. salt 
1 tsp. mustard 
Paprika; make as any other mayonnaise 
Peach Ware: 
Protein Calories 
6 halves unsweetened peaches.................0..0000s 
1 egg white; whip egg stiff and mix with peaches which have been peeled and 
mashed; sweeten with saccharin.....................-. 4 36 
Carrot OMELET: 
2xhvthsp; mashed! carrotsaa: samara eee 1 


1 egg beaten separately and mix as for fluffy omelet; add 
carrots and season 


> 


Ee — 
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CAULIFLOWER EN CASSEROLE: 


2 h. tbsp. cooked cauliflower. Season, put in casserole and sprinkle with 1 tsp. 
American cheese and 1 tsp. cracker crumbs and bake. Moisten with juice of 
cauliflower. 6 99 


Protein Calories 
Eee Custarp: 


LU LEER ie Ge gain Nga RU Rese s RINE RN igh cei AS am Ca en 6 83 
EEG, 36) US TL ee RAY A ego eA ee eg 3 28 
DSMveeLelmwiuhusACCHarinic..4 ude. g velo: Docs ons olcienl bcbdee cack 9 111 
SPINACH SALAD: 
2 h. tbsp. cold spinach pressed in mold, chill and serve on lettuce leaf 
2 57 


Lemon JELLO: 
1 tsp. gelatin 
1 tbsp. cold water 
14 lemon for juice 
4 tbsp. hot water 
2 tsp. sugar. 


Bran Morrins: 

Carbo- 
hydrate Protein Fat Calories 

1 egg 

1 cup butter milk 

1 tbsp. melted fat 

14 cup flour 

4 cup meal 

1 cup Kellogg’s bran 

1 heaping tsp. baking powder 

14 tsp. soda 

14 tsp. salt 


Makes 12 muffins, each containing............... 8 2 2 48 
Eee Puant anp OysTEeRS EN CASSEROLE: 
Carbo- 
hydrate Protein Fat Calories 
SRE OSD NERS Platte we pies Ge ie aod ees tao eke se 38 3 
SAVELAge SIZE (OVStELS a. enc. ec cs a ee bee 2 A 8 104 
1 tsp. butter 
Cook egg plant as usual; chop oysters and mix; add 
seasoning and sprinkle with 1 tsp. cracker crumbs 
and bake sae aes 
5 3 8 104 
Oranee Icu: 
Carbo- 


hydrate Protein Fat Calories 
216 cups orange juice 
4 lemon 
1144 sugar 
1 cup water 
Rind of 2 oranges 


75 1 os 312 
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LACTOVEGETARIAN RECIPES 


ORANGE JELLO: 
Protein 
WATS ber Owl omnpgans moods hOddT Combo oO odedoDoyotuON J 3 
1 tbsp. water 
1 tbsp. lemon juice 
2 tbsp. orange juice 
2 tsp. sugar 
14 c. boiling water 
Made without sugar 
Orance Icz: 
214 cups orange juice 
14 ec. lemon juice 
1% c. sugar 
1 c. water 
Rind 2 oranges 
2h. tbsp. 312 calories. 


Cocoa: 
1h. tsp. cocoa 
1h. tsp. sugar 
34 c. milk 
1 tbsp. cream 
1 cup contains 279 calories. 


JUNKET: 
Make with junket tablets as directed when purchased 
3 tbsp. contains 85 calories. 


CHEESE DRESSING: 
Grate 1 cubic inch of dry American cheese and mix with 1 tbsp. mineral oil 
mayonnaise. 91 calories. 


Eee PLant EN CASSEROLE: 
2h. tbsp. egg plant cooked 
3 oysters 
1 tsp. butter 
1 tsp. cracker crumbs 
Mix and bake in casserole 77 calories. 


CAULIFLOWER EN CASSEROLE: 
2h. tbsp. cauliflower cooked 
1 tbsp. dry American cheese 
1 tsp. butter 
1 tsp. cracker crumbs 
Put in casserole; sprinkle with the cheese and crackers 
Season and bake 139 calories. 
Sturrep Tomato, BaKep: 
Select large round tomato, scoop out center and mix with celery, green pepper, a 
little onion; season, add 1 tsp. butter; put back into tomato, sprinkle with 1 tsp. 
cracker crumbs and 1 tsp. dry grated cheese. 103 calories. 


eo 
STUFFED CELERY: “ 


6 small stalks celery 

2 tbsp. Amer. or Roquefort cheese 

Cream with 2 tbsp. cream and season 

Contains Carbohydrates 2 Proteins 7 Fat 13 Calories 198 
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Sprnacu Saab: 
2 h. tbsp. spinach seasoned, pressed into mold and chilled 
Serve on lettuce leaf 
14 tbsp. mayonnaise 142 calories. 


Sturrep Tomato Sauap: 
Scoop out medium sized tomato; mix with celery, green pepper, carrots, etc., and 
mineral oil mayonnaise; season and refill; serve on lettuce leaf. 50 calories. 


HISTORIC REDUCTION CURES 


Certain reduction diets have achieved fame because of the results 
claimed for them by their authors. The approximate food values of 
the best known of these are given below.}° 


TasLE 2.—Food Values of Best Known Reduction Diets 


Carbo- Total 


Protei : 
sete Fat hydrate Calories 


PSAP ae ecto ale nae eA 170-180 ef tis 80-— 85 1,200 
(Co Wa lh. SRS Ree ie oe) Sa 150-170 | 25-— 45 75-120 | 1,200—-1,600 
SOLO tas ect hte als at x bates 105 60-100 75— 50 1,400 
NireW NOONE GG iy... wt ete eerste + ame 120-180 40 100-120 | 1,180—-1,500 


Two diets characteristic of the intensive reduction regimen used by 
many clinicians are given below. Ebstein’s'® diet in detail follows: 


Ebstein’s Diet 


Breaxrast: A large cup of tea without milk or sugar, 50 Gm. of toast, with 20 or 30 
Gm. butter 

Luncu: Meat soup made with bone marrow or similar material rich in fat; from 
120 to 180 Gm. boiled or roast meat with preference for the fatter varieties; 
vegetables and vegetable purees; stewed apple without sugar; lettuce; fresh 
fruit (strawberries, cherries, apple) 
After lunch a large cup of black tea without sugar 

Suprrr: A cup of tea; one egg; roast beef, ham (with the fat), sausage, or fish; 30 Gm. 
white bread with butter; a little cheese; fresh fruit, 


Von Noorden’s Diet 


Von Noorden’s intensive reduction cure is planned along different lines and is 
more in accordance with today’s accepted rules. He prescribes:'’ 


Breakrast: A small roll, 80 Gm. cold lean meat, tea or coffee with a dessert-spoonful 
of milk but without sugar 

10 a.m. Bouillon with yolk of egg 

Luncn: Bouillon; green vegetables; 150 Gm. lean meat or fish; 100 Gm. potatoes; 
leafy vegetables; cabbage, cauliflower or asparagus; 100 Gm., fish or cooked 
fruit (without sugar) 

4p.m.: Tea or coffee, glass of skim milk, 200 Gm. fresh fruit 

Supper: 125 Gm. lean meat, 30 Gm. Graham bread; a liberal helping of cooked fruit 
without sugar; pickles or radishes. One glass of wine twice daily between 
meals to prevent hunger. 
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bal 
= 


~+ 
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418 NUTRITION AND DIET 


It will be seen that the chief differences between the diets of 
Ebstein and von Noorden are that the former is high in fat and low in 
carbohydrate, while the latter is low in fat and relatively high in 
carbohydrate. The former is objectionable because it violates certain 
‘generally accepted rules of the reduction cure and also because it may 
upset the stomach. Such diets are of little practical interest to the 
American physician because he can with the help of a table of food 
values arrange in a few minutes a menu much better suited to American 
taste and digestion. 

Special forms of diet have been proposed from time to time as pos- 
sessing peculiar advantages. Three of these are deserving of mention: 
the potato cure, the milk cure and the lactovegetarian diet. 

Th potato cure of Rosenfeld possesses the advantage of being high 
in satiety value and low in calories. It prescribes large quantities of 
potatoes (from 800 to 1,200 Gm.), a little lean meat, little or no fat, 
and an abundance of water; it should not exceed in value 1,500 calories. 
Rosenfeld’s menu follows: 


Rosenfeld’s Menu 


Breakrast: Tea with saccharin; from 30 to 40 Gm. roll; perhaps a little marmalade 
9 a.m. 10 Gm cheese; water 


10 a. m. 100 Gm. apple; water 

Noon: 2 glasses of water; 1-2 plates of vegetable soup (no fat) thickened with 
potatoes; boiled or roast lean meat; potatoes, radishes, lettuce 

2p. m., Tea with saccharin ; 

3:30 p.m. Six plums; water 

5 p.m. 100 Gm. apple 

SUPPER: Two eggs and potato salad, or roast beef and vegetables 


The Karell milk cure restricts not only the intake of food but of 
water as well, being designed primarily for patients with heart disease. 
It is simple and in suitable cases will at times work wonders. I have 
seen patients with myocardial failure accompanied by great edema 
markedly improved within a comparatively short time when placed 
on this regimen. Its advantages probably lie in its low caloric value, 
restricted fluid intake and small salt content. It should not be 
continued unchanged longer than a week or at most ten days, because 
of its monotony and its low protein content. Modifications of this diet 
have been proposed, but it is best used in its simplest form—800 ce. 
of milk is given in four portions (200 cc. each) at 8 a. m., 12 noon, 
p.m.and8 p.m. Sometimes it is advisable to add another feeding of 
milk and make the total 1 liter. The rule is to give no other food and 
no additional fluids but I have found that during the excessively hot 
weather of the Alabama summer it is essential that some additional 
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fluid in the form of water be allowed. At the end of a week, soft boiled 
eggs, dry toast, cereals, and finally a little meat should be gradually 
added. 

LEANNESS 

A clear distinction should be drawn between leanness and inanition. 
The one is a personal characteristic, often inherited, while the other is 
an accompaniment of disease. Leanness is a relative term and is 
generally applicable to persons who are from 10 to 15 pounds under- 
weight. This, and an even greater degree of thinness, is, however, 
often compatible with perfect health. There are two types: (a) the 
sthenic and (b) the asthenic. 

The sthenic type of leanness is represented by a well defined group 
of thin persons who possess in greater or lesser degree the following 
characteristics: a fairly good musculature, endurance and stamina, 
normal resistance to disease, a well balanced nervous system and emo- 
tional poise. This characteristic constitution is in large part inherited. 
We can picture in these people a metabolic tendency which is exactly 
the opposite of that of constitutional obesity; instead of exhibiting 
an economic metabolism which utilizes its surplus food for the deposi- 
tion of fat, they extravagantly burn all nutritive material and accumu- 
late no surplus. Body structure, musculature and nervous system are 
all good; they simply deposit abnormally little fat in the subcutaneous 
tissues. It is remarkable with what little variation these people 
keep their body weight at a fixed figure for long periods of time, 
and it is still more remarkable that this maintenance of unvarying 
weight is relatively independent of food intake and is not accompanied 
by any ascertainable change in the metabolic rate. 

The asthenic type has nothing in common with the type just 
described except the condition of underweight. These people are 
not only thin and apparently undernourished but they are lacking in 
endurance and present a fairly characteristic body structure. Today 
when we are learning so much about constitutional predisposition 
to disease, it is evident that they suffer from a definite constitutional 
weakness both physical and nervous. In build they portray the 
asthenic “habitus”? and in their attitude toward the world they 
exhibit the “inadequate personality.” Lack of stamina is a salient 
characteristic; for neither physically nor mentally are they able to 
meet the demands made on them. Their general musculature is 
poorly developed, and they often exhibit poor development of the 
arterial system with hypoplasia of the heart. The thorax is nar- 
row und shallow. They have marked enteroptosis and, as many 
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of the gastro-intestinal invalids belong in this class, they usually com- 
plain of all sorts of digestive disturbances. They are the victims of 
a vicious circle; because of poor development of the abdominal organs 
both as to musculature and as to secretory activity, they have poor 
digestion and become afraid to eat, which leads to greater weakness and 
this in turn to still greater impairment of digestion. 

The two types described above are distinct. Most thin people 
fall clearly into one or the other group, and yet there are occasionally 
encountered borderline cases which cannot fairly be placed in either 
group. Treatment is unnecessary for people of the first group, the 
sthenic type; true we may occasionally benefit some of them by induc- 
ing them to eat a little more, but as a rule such advice is unnecessary. 
Patients of the second group and those who belong in the intermediary 
groups can be benefited greatly by diet and by other appropriate 
treatment. It is for the latter that the upbuilding regimen described 
below is intended. 

EMACIATION 

Emaciation is the result of starvation or of disease. Brugsch 
offers the following classification: 

1. Emaciation produced by a deficient diet: (2) Complete inani- 
tion (starvation). (b) Incomplete inanition (from inadequate food, 
either as to quantity or quality). 

2. Emaciation which comes from increased metabolism (hyper- 
thyroidism, a typical example). 

3. Emaciation from infection (acute or chronic infectious diseases). 

4. Cachexia;—emaciation with progressive protoplasma degenera- 
tion (carcinoma). 

5. Emaciation from diseases of metabolism (diabetes). 

The symptoms presented by emaciated patients depend largely 
on the disease which caused the trouble, but there are certain charac- 
teristics which are common to all. Such patients experience loss of 
muscle as well as fat. Because of unevenness in the loss of fat as well 
as rapid muscle degeneration, they sometimes retain to a remarkable 
degree the fat deposits of certain parts of the body (breasts, hips, 
omentum) while in other parts they show marked emaciation with 
atrophy of the muscles. Pendulous abdomen, sunken cheeks, thin 
neck and extremely thin legs combine to present a characteristic pie 
ture. ‘These people are lacking in endurance and are completely atonic. 
The least exertion exhausts them. Emotional and other nervous 
symptoms often appear. Ambition and keenness of interest lags, and 
finally there comes emotional instability. 
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Diets suitable for these patients will be discussed in other parts of 
this book with the diseases which produce emaciation. 


PRINCIPLES OF THE UPBUILDING DIET 

If a lean person can be induced to take sufficient food and can be 
prevented from burning this up too rapidly (less exercise), he will 
usually put on weight. This increase in weight will benefit the general 
health of patients of the asthenic type sometimes to a remarkable 
degree. Nothing predisposes to nervousness so much as insufficient 
food, and few things allay emotional instability so satisfactorily as an 
abundant, well balanced diet. In arranging the diet of these patients, 
there should be three chief considerations: (1) the patient’s distaste 
or fear of food must sometimes be overcome; (2) the total intake should 
be considerably in excess of the calculated maintenance; (3) the increase 
in body weight should include functioning protoplasm (muscle) as 
well as fat. 

To accomplish the first it is advisable to keep the patient, at least 
for the first two or three weeks, in a hospital. If left to his own 
devices at home, even though he is given explicit directions, the 
asthenic patient will seldom take all of the food prescribed; either he 
gets tired of eating or he concludes that the food does not agree with 
him. This psychic element, while a stumbling block at home, is a 
rule easily overcome by the discipline of an institution. The patient 
should not be told in advance of what he is to eat. At definite inter- 
vals the food in prescribed quantities should be brought him, and he 
should be given to understand that he must eat all of it; to permit 
him to leave on his tray the least bit of food makes for poor morale. 
In answer to his statement that be cannot take milk, that acid fruits 
disagree with him, or that meat is bad for him, he must be told bluntly 
that his duty is to take what is set before him without question, and 
that the physician will be responsible for results. Unquestioning 
obedience must be demanded, and discipline should be inflexible. 
Soon the patient is aware that he begins to feel better and that, after 
all, the food has not hurt him. Then, progress as a rule becomes 
easy and rapid. 

The total caloric value of the diet should be from 50 to 75 per cent 
above the maintenance diet. Accuracy is not essential; roughly, 
from 4,000 to 5,000 calories is appropriate for the average man or 
woman of ordinary height. The protein quota should be ample, say 
100 to 120 Gm.; it may be in the form of any good protein, meat, eggs 
and milk. Carbohydrates should always furnish at least 50 per cent 
of the calories, and should be taken largely in the form of bread, cereals 
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fruits and sugary foods. Fats in rather large quantities are given 
because of their higher caloric value; they are best taken in the form of 
cream, butter and bacon. In order to provide as many calories as 
possible, it is necessary to include in this diet many concentrated foods, 
but the necessity for roughage and particularly for vitamins should 
not be lost sight of. To secure these last food factors, the patient 
should be given a sufficient amount of milk, orange juice, tomatoes and 
always some leafy vegetable such as lettuce and spinach. 

To insure muscle development as well as fat deposition is not always 
easy. This is best done by including in the diet a liberal amount of pro- 
tein, and by prescribing as soon as possible suitable physical exercise. 
While the patient is in bed massage will help, but if he is out of bed 
regular exercise is necessary. Walking is best; golf for many reasons 
is excellent; and any of the systems of exercises which can be carried 
out in the bedroom are good. The chief desideratum is that the exer- 
cise be carried out regularly and according to some definite plan. Here 
again discipline should prevail. 

Rapidity in the gain of weight should not be the chief object of 
this treatment, for great gains which are achieved in a short space of 
time are usually due solely to fat deposits. If the gain is more gradual 
and not too rapid, the patient is more likely to experience normal devel- 
opment of muscle and other structures. This procedure should as 
ar as possible be an upbuilding rather than merely a fattening process. 


MILK AND EGG DIET 

Milk is the food on which greatest dependence should be placed. It 
possesses two distinct advantages: (a) its great food value both as to 
caloric value and as to the character of its component foodstuffs, and 
(6) the ease with which relatively large quantities may be forced even 
in the absence of all appetite. Because of its lack of flavor and its fluid 
character, it is less objectionable to the patient with anorexia than other 
foods. True, these patients sometimes object even to milk, but the 
person who is cooperative in spite of anorexia can take milk when it is 
impossible for him to take other foods.. Many people say that they 
cannot take milk, and they will tell of its disagreeable effects, all of 
which is largely imaginary. This in the vast majority of instances 
means merely that milk is distasteful to them. Unless there is a clear 
history of anaphylaxis from milk proteins, and this is rare, I insist that 
the patient take the milk as directed. Firmness sometimes brings 
excellent results. 

Because of similar advantages, raw eggs are often prescribed in the 
upbuilding diet. Cooked eggs are to be preferred, but these sometimes 
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have an objectionable flavor which fresh raw eggs have only to a small 
degree. Eggs, which have been beaten in milk, flavored and sweetened 
are often prescribed. This mixture has nutritive value and sometimes 
provides an agreeable variation, but for the patient who has no appe- 
tite and is trying to take large quantities of food they are an abomina- 
tion. For these patients straight milk and straight raw eggs, taken 
separately, are as a rule infinitely better. 

For the milk diet there is a little trick which I have found to work 
well with the patient in the hospital: Never tell him in advance what 
food he is to get; for the first three days give him nothing but milk—a 
large glass (250 cc.) every two hours from 7 a. m. to 9 p. m., and unless 
the milk is of average richness add a little cream. After three days, 
without previous notice, give him a tray containing a large attractive 
meal and tell him that he must eat all of it. Asa rule, by this time his 
stomach and his psyche are ready for solid food, and he will take it. 
After this he should be given three large meals daily with interval 
feedings. The subsequent diet is given below. 


UPBUILDING DIETS 


SUNDAY 
BREAKFAST: 
14 glass orange juice 
Shredded wheat biscuit 
1 soft boiled egg 
1 average sized piece toast with 1 tbsp. butter and 1 tbsp. marmalade 
1 glass milk 


6 tbsp. cream; 1 tbsp. sugar 1,136 
10:30: 

1 glass milk; 144 cream 428 
DrNNER: 


1 poached egg on 3 heaping tbsp. mashed potatoes 
A. s. tomato salad with 1 tbsp. mayonnaise 
Spanish cream with 1 tbsp. whipped cream 
2 corn or whole wheat muffins with 1 tbsp. butter 


2 glasses milk 1,383 
4 p.m.: 

1 glass malted milk 222 
SUPPER: 


Average helping cream of pea soup with crackers 

1 egg omelet 

A. s. baked potato 

A. h. lettuce salad with thousand island dressing 

Rice custard; 2 slices of bread and 1 tbsp. of butter 

1 glass orange juice 1,052 
BEDTIME: 

1 glass milk; 14 cream 


M1 Raicol | (Qe Kaya tE5), «grove ave ale 6 neh 2h ob CAC Ianch ON OM EOE RSE ROR RRR OL PC ear ome 4,649 
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Monpay 


BREAKFAST: 
4 large juicy stewed prunes 
4h. tbsp. oat meal 
2 hot soda biscuits with 1 tbsp. butter and 1 tbsp. honey 
1 glass milk 
6 tbsp. cream and 1 tbsp. sugar 


DINNER: 
A. h. roast lamb with 1 tsp. jelly 
2h. tbsp. creamed corn 
Peas and carrots, 1 tbsp. each, salad on lettuce with French dressing (2 tsp.) 
2 hot French rolls with 1 tbsp. butter 
Chocolate custard with 1 tbsp. whipped cream 
2 glass milk 


4p. m.: 
1 glass orange juice with 1 tsp. sugar 


SUPPER: 
1 egg souffle and cheese 
Baked spaghetti and tomato 
2 whole wheat muffins with 1 tbsp. butter 
2h. tbsp. ice cream 
2 glass milk 


BEDTIME 
1 glass milk; 44 cream 


otal calopiess iiasccas ne aparece Seatgncieis Rar ORO Ine Ati 


1,415 


1,345 


140 


Y 
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TUESDAY 


BREAKFAST: 
1 large baked apple with 
1 tbsp. whipped cream 
2h. tbsp. Farina with 4 tbsp. cream and 
3 tsp. sugar 
1 soft boiled egg 
1 A. s. toast with 1 tbsp. butter 


1 cup rich cocoa 1,161 
10 a. m.: 

1 glass milk; 13 cream 428 
DINNER: 


2 heaping tbsp. creamed chicken on toast 

1 heaping tbsp. rice 

2 heaping tbsp. spinach with 1 hard boiled egg 
3 heaping tbsp. green peas 

3 stalks celery 

Spanish cream with 1 tbsp. whipped cream 

1 slice whole wheat bread and 1 tbsp. butter 


1 glass milk 1,319 
4p. m.: 

Malted or chocolate milk Q21 
SUPPER: 


Cream of corn soup with 2 Uneeda biscuits 
Poached egg on 2 heaping tbsp. mashed potatoes 
Apple and celery salad (34 of recipe) 

Tapioca pudding 

1 large slice brown bread and 2 tsp. butter 


2 glass milk 1,372 
BEDTIME: 
1 glass orange juice 100 


MOC AIRCALOLICS sn cite ero eneveicteie ois eu/e1s alee arelea) ole Bran ote RETR Dv ia re ate TE ete 4,601 
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WEDNESDAY 
BREAKFAST: 
1 glass orange juice 
4 tbsp. oatmeal with 4 tbsp. cream and 
2 tsp. sugar 
2 hot biscuits with 1 tbsp. butter and 1 tbsp. honey 
1 cup rich cocoa 1,246 


DINNER: 
1 poached egg in center of 3 heaping tbsp. mashed potatoes on hot plate 
2h. tbsp. green lima beans 
A. s. lettuce salad with Thousand Island dressing 
3h. tbsp. tapioca pudding with 
4 tbsp. cream 
2 hot rolls with 1 tbsp. butter 
1 glass milk; 144 cream 1,581 


SUPPER: 
6 panned oysters on large slice toast; 1 tsp. butter 
2 heaping tbsp. creamed corn 
Potato salad on lettuce 
2 heaping tbsp. ice cream with 
1 slice whole wheat bread with 44 tbsp. butter 


1 glass milk; 44 cream 1,573 
Total calories stistasdviecis ¢ alte eee oa or tener ticle leis cece 4,400 
THURSDAY 
BREAKFAST: 


1 large baked apple 

1 shredded wheat biscuit 

1 soft boiled egg 

1 whole wheat muffin 

Cup cocoa; 144 tbsp. butter 

6 tbsp. cream; 2 tsp. sugar 1,163 


DINNER: 
Average helping roast beef, 1 slice with fat 
Medium sized baked potato 
Medium sized stuffed tomato salad with 1 tbsp. mayonnaise 
2h. tbsp. Spanish cream with 4 tbsp. cream 
2 Corn muffins, or 2 average slices bread and 1 tbsp. butter 
1 glass milk; 44 cream 1,877 


SUPPER: 
Cream cheese on 1 average slice toast 
2 tbsp. grits or hominy with 1 tsp. butter 
Apple and celery salad ~ 
2h. tbsp. chocolate custard with 2 tbsp. cream 
1 large whole wheat muffin; 44 tbsp. butter 
1 glass milk; 44 cream 1,575 


Total calories 4,615 
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FRIDAY 
BREAKFAST: 
Prune sauce—4 large and juicy 
5 heaping tbsp. grapenuts with 3 tsp. sugar and 
4 tbsp. cream 
1 soft boiled or shirred egg 
2 medium slices toast, 1 tbsp. butter and 
1 tbsp. heaping orange marmalade 
Cup rich cocoa 1,282 


DINNER: 
A. h. roast lamb with 1 h. tbsp. jelly 
2h. tbsp. rice with 14 tbsp. butter 
A. s. sweet potato P 
A. s. sliced tomato salad with 144 tbsp. mayonnaise 
4 tbsp. soft custard 
2 corn muffins or 2 whole wheat bread 
1 tbsp. butter ’ 
1 glass milk; 14 cream 1,738 


SUPPER: 
2 egg omelet with 1 heaping tsp. butter 
Medium size baked potato with 1 tsp. butter 
2h. tbsp. spinach 
2h. tbsp. rice or custard pudding with I tbsp. whipped cream 
2 biscuits or muffins with 1 tbsp. butter 


1 glass milk; 44 cream 1,418 
PL Otaltcalorics aan edie ater set Nel Serer M hie ai tealenateliotel ol ataiuteyat osagely eotie s aa ste TaN 4,438 
RECIPES 
DrsseRTS 
Soft Custard: 
4 cup milk 
1 egg yolk 


1 heaping tbsp. sugar 
4 tbsp. contain 131 calories 


Custard Pudding: 
2 cup milk 
2 eggs 
14 cup sugar 
2 heaping tbsp. contain 183 calories 


Rice Custard Pudding: 
1 cup boiled rice 
2 eggs 
144 cup milk 
2 heaping tbsp. sugar 
2 heaping tbsp. contain 179 calories 
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Malted Milk: 

24 glass milk 

1 heaping tbsp. malted milk contain 221 calories 


Spanish Cream: 
1 heaping tsp. gelatin 
2 heaping tbsp. sugar 
1 cup milk 
1 egg 
1 tbsp. sherry 
2h. tbsp. contain 204 calories 


Chocolate Custard: 
1 heaping tsp. chocolate 
1 heaping tbsp. sugar 
1 cup milk 


1 egg 
2 heaping tbsp. contain 200,calories 


Tapioca Pudding: 
2 cups milk 
1 egg 
3 tbsp. minute tapioca 
2 tbsp. sugar 
3 heaping tbsp. contain 172 calories 


Ice Cream: 
3 cups milk 
1 cup cream 
3 eggs 
28 cup sugar 
Vanilla 
2h, tbsp, contain 189 calories 


PREPARED DISHES 


Cream Cheese on Toast: 
144 cup milk ) 
2 heaping tbsp. nee cream sauce 
2 heaping tbsp. flour 
3 tsp. American cheese 
3 tbsp. cream sauce 


Melt cheese in sauce and pour over 1 average size slice of toast and serve hot 


Contains 200 calories 


Egg and Cheese Souffle: 
1 egg 
1 tsp. grated cheese 
1 tsp. butter, for pan 
Whip white and yolk separately and beat all together. 
in quick oven. Serve at once 
Contains 210 calories 


Season and bake in casserole 
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SALADS 
Apple and Celery or Waldorf: 
1 average size apple 
3 small stalks celery 
1 tbsp. mayonnaise 
3 English walnuts 
Cut apple and celery in small pieces and mix with mayonnaise. Serve on lettuce leaf. 
Chop walnut meats and sprinkle on top. 
Contains 349 calories 


Thousand Island Dressing: 
1 tbsp. mayonnaise 
Mixed with a bit of onions, carrots, green peppers, tomato, etc. 
Contains 187 calories 


Potato Salad: 
1 medium size boiled potato 
1 tbsp. mayonnaise 
Cut potato in small cubes; mix with a bit of onion, green pepper, and some pickles. 
Chill and serve on lettuce 
Contains 332 calories 


French Dressing: 
4 tbsp. salad oil 
1 tbsp. vinegar 


14 tsp. salt 
Pepper 
2 tsp. contains 74 calories 


TYPICAL GERMAN UPBUILDING DIET 
The following diet-scheme devised by Umber is recommended by 
Brugsch:' 
TasLte 4.—Breakfast at 8 a. m. 


Carbo- 


Gm. ligdeate Fat Protein | Calories 
Cast): ik Griese h stleet cache aac, ere es OS POR CDIce Reaen a 10.57 56.65 9.4 607 
MOOmR@ollee mere, ten sean oc hits. avs 

LOOM readin. cen saree fc aces dies. es iose oe SONG. oleic 7.06 265 
SOmIPDULbeMt re. necsra sc hinean esa ae ts 0.15 25.3 0.22 237 
OOM SU ariee at em oe eset (ores wie uacn ah DOOM a mpatnace Ui) Leds 82 


NGO cis et Galak ere me iwdslcnl) cxanan 10.9 11.3 150 
or 

36 Brg yolk eee eet cianoetora tt os sie. 10.0 5.2 116 
or 

SOMES COMM eras i eterna A cus ieeecclll © isles" Ae Oita At Wie ered 445 


This type of breakfast can be made to supply from 1,200 to 1,600 calories. Instead 
a large dish of oatmeal or other cooked cereal may be given, to which has been added an 
abundance of butter as well as cream. 
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Tasxe 5.—Lunch at 10 a. m. 


——_-————_ um —_ 
Gm. _ FEE Fat Protein | Calories 
200 | Fat bouillon with 2 eggs........... 5.16 12.0 5.76 156 

B0n\ (Beaten: biscuity.ycinan te ota sae -+| 21.90 1.5 3.8 117 
BON MB UURSr He s.chas, So sntentccee auch corte ne eee 16.9 Sunae 158 
27 .06 30.4 9.06 431 


Instead of the foregoing, the patient may be given grits or a glass of egg and milk 
(made with two eggs, 400 calories), or toasted bread with an abundance of butter and 
caviar, 

TaBLe 6.—Meal at 1 p. m. 


Gm. sees Fat | Protein | Calories 
hydrate 
200 | Bouillon with Farina, rice, tapioca....... 5.0 4.0 0.6 ca. 40 
LOOs|PRoast ment coc wwe eae ene cee eae 2.0 25.0} 121.1 
200 | Vegetables with an abundance of butter, 
or macaroni, rice or noodles rich with 
t d 600 00 
aa ee) e) oe hl oe or OO Bw Ye ghia wos) le \e lec ie he e,"in) 6 eeee . . \ bis 207 
200 | Mashed potatoes with butter..........:]  .... 30.0 6.0) ca. 300 
Preserved) {ruttsy sociseae unseen eas ae eee eee 50-100 
200 | Carbohydrate puddings, fruit omelets, or @ 
cream cheese with toast, or salt crackers, 
Wb DULECE Me i orrieerh tse treet ot oeea oe 38.6 ees 6.6 ca. 250 


At the foregoing meal the patient can easily be induced to take from 900 to 1,200 
calories; with a good appetite, even more. 


TABLE 7.—Afternoon Tea 


Carbo- : ‘ 
Gm. oe Fat Protein | Calories 
hydrate 
250 | Tea or coffee with cream, or egg-milk, 
or 2 cups of cocoa, with biscuits... ... . | 10.57 56.65 9.4 607 


8 p.m. 


The evening meal should be simple and easily digested. Rice, Farina, tapioca 
pudding or corn pudding, with an abundance of butter is good (from 300 to 400 calories 
can thus be added). Toast with butter and perhaps a little cold meat may also be 
taken, 

\ 
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CHAPTER XV 


ANAPHYLAXIS AND FOOD POISONING 


ANAPHYLAXIS AND PROTEIN INTOXICATION 


Anaphylaxis and protein intoxication should be clearly distin- 
guished for the one is a well defined disease entity while the other prob- 
ably represents several different types of disturbance. Anaphylactic 
shock is the reaction which accompanies the introduction into the 
circulation or tissues of a protein to which the animal is specially sensi- 
tive, and is in all probability a true antigen-antibody reaction in 
which the protein molecule forms the antigen. Whole protein is 
necessary for this reaction. Incomplete proteins, such as gelatin and 
protein split-products, such as are found in peptone mixtures, will not 
produce anaphylaxis; they may cause grave disturbances, but these are 
due to protein intoxication, not to anaphylaxis. Sensitization is 
acquired by experimental animals through parenteral introduction of 
protein; in man it may be acquired by similar means (horse serum 
in diphtheria), but in most instances its origin is unknown. 

The site of the essential change of the anaphylactic reaction is 
probably the cell, for, while both cellular and the humoral theories 
have adherents, it seems probable today that whatever the reactions 
in the circulation, the symptom complex which we call anaphylactic 
shock is produced by a union within the cell of antigen and antibody. 

Wells! emphasizes the fact that studies of this phenomenon in the 
guinea-pig, rabbit and dog have shown that while the symptoms differ 
markedly as between species, they are always the same in the same 
species no matter what the protein used. The salient features are: 
in the guinea-pig, spasm of the bronchial musculature; in the rabbit, 
circulatory disturbance with a fall in arterial blood pressure and dila- 
tation of the right side of the heart; and, in the dog, great engorge- 
ment of the liver and splanchnic circulation with depletion of the 
general circulation. He takes the view that differences in the dis- 
tribution and development of nonstriated muscle account for the vary: 
ing manifestations of this reaction; for, according to the proponents of 
this theory, it is the bronchial musculature of the guinea-pig, the 


muscular coat of the pulmonary arteries in the rabbit, and the mus- 
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culature of the hepatic veins in the dog which show preponderance 
of development. The impact of the shock is no doubt felt by the 
smooth muscle everywhere, but presumably the organ in which the 
distribution and development of the muscle is greatest determines in 
each species the nature of its manifestations, as an example of which 
it has been pointed out that the perilous nature of anaphylactic shock 
in a person with chronic asthma is due to the greater development of 
his bronchial musculature. True, the reaction may be felt with equal 
force in other body cells, but it is the smooth muscle cell which records 
this phenomenon in the most graphic manner. There are at the same 
time changes in the metabolism of the cells and in the chemistry of 
the blood but just what part these changes play has not been 
demonstrated. 

If the protein which produced the shock has been introduced in 
sufficient amount, the reaction is followed by a period of desensitiza- 
tion when further introduction of antigen will not cause anaphylaxis; 
the antibodies have all been exhausted. This condition is called anti- 
anaphylaxis. The same desensitization—and this is of great clinical 
importance—can be accomplished without the discomfort and danger 
of shock by introducing the antigen slowly and in sufficient dilution. 

There seems to be a definite relationship between the anaphylaxis 
of experimental animals described above and certain food idiosyn- 
crasies of man. Acute gastro-intestinal disturbances, especially in 
children, urticaria, eczema and asthma are often of this nature. 


Longcope? writes: 

These symptoms may vary from a mild rhinitis or localized urticaria to a violent 
condition of shock, with acute suffocation, asthma, terrific engorgement of the tissues 
of the neck and chest with collapse and death. The latter picture is rare unless the 
offending substance is introduced subcutaneously or intravenously, and though very 
alarming symptoms have followed the taking by mouth of proteins to which the patient 
is hypersensitive, death rarely, if ever, occurs under these latter conditions. 


It is difficult to understand how the offending molecule while still 
intact can gain access to the general circulation in amounts sufficient to 
produce a reaction, but we know that absorption of the whole molecule 
does occur, for it has been shown that infants may absorb egg albumen 
and excrete it in identical form in the urine; there is experimental 
evidence that intestinal stasis favors such absorption.* ‘There are 
numerous instances of typical sensitization to various protein foods, 
eggs, milk, pork and particularly sea food. Some persons are so 
sensitive that the absorption of even minute amounts of the offending 
protein will produce the most violent and alarming symptoms. The 
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minuteness of the dose which will produce a reaction on such a person 
is almost unbelievable; for instance, there is the story‘ of the patient 
who was so sensitive to egg albumen that he could eat the meat of 
a rooster but could not eat that of a hen unless the viscera were care- 
fully removed immediately after the bird was killed. In other 
instances appreciably larger amounts of protein are required for the 
production of a reaction; it is probable that in these cases gastro- 
intestinal disturbances must prepare the way for absorption of the 
foreign protein. 

Inherited predisposition usually plays a part in anaphylaxis, for 
hay-fever, asthma and food idiosyncrasies in various forms are often 
manifested by several members of the same family, and it is said that in 
50 per cent of the cases a history of hypersensitiveness in one or both 
parents can be obtained. Heredity may impose direct sensitiveness 
to a particular protein or group of proteins, or it may merely render the 
person’s cells prone to the development of hypersensitiveness in any 
form. In the latter instance, the chance absorption of small quantities 
of whole protein through the intestinal wall, or by some other route, 
determines the nature of the sensitization, and thereafter when the 
protein in question is introduced into the intestinal tract, minute 
quantities pass unchanged into the circulation to produce trouble. 

Some investigators challenge the belief that food idiosyncrasies 
in man are of the nature of true anaphylaxis, and they assert that in 
the human subject all such reactions are due to mere protein intoxica- 
tion. This is an extreme view, for there is definite evidence that some 
forms of asthma as well as other disturbances represent true ana- 
phylaxis. This is a complex subject, however, and the whole story 
has not yet been told. 

Protein Intoxication—Many protein split-products are highly 
toxic when injected into man. An example of this form of intoxica- 
tion is probably seen in the profound shock which accompanies high 
intestinal obstruction; a proteose which is formed in the obstructed 
loop is believed to be responsible. Intoxication of a similar nature 
may follow other forms of intestinal disturbance, but the exact nature 
of these poisons in the majority of instances is unknown; they usually 
cause shock in greater or less degree, with urticaria and other skin 
manifestations. Protein intoxication is usually associated with pxe- 
found changes in protein metabolism and with the accumulation in 
the blood of large quantities of nonprotein nitrogen. In theory and in 
animal experiment, but not always in practice, it can be clearly dis- 
tinguished from anaphylaxis. 
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MANIFESTATIONS OF ANAPHYLACTIC ILLNESS AND DIAGNOSIS 


Duke‘ states that anaphylactic illness may be produced in several 
ways: 1. Symptoms referable solely to the intestinal tract may arise 
from direct contact between the gastro-intestinal mucous membrane 
and the product to which it is sensitive. 2. Symptoms referable to the 
gastro-intestinal tract or to distant organs may appear as a part of 
the ‘general reaction to a protein after it has been absorbed and dis- 
tributed by the blood. 3. When an organ is in an irritable state as a 
result of an anaphylactic reaction, it may be unduly disturbed by other 
factors, mechanical, chemical or thermic—which may be misleading to 
both physician and patient. 4. Illness which is in no way related to 
anaphylaxis may be made worse by an anaphylactic reaction; such, 
for instance, as exacerbation of the lightning pains of tabes dorsalis 
which was experienced by a sensitive person after eating apples or 
peaches. 5. Long continued or frequently repeated reactions may 
eventually lead to definite organic disease. It is possible that in this 
classification of reactions the author has in mind protein intoxication 
as well as true anaphylaxis. 

Tlie manifestations of anaphylaxis in man are numerous. Spasm 
of the bronchial musculature leading to asthma and certain skin 
changes, such as urticaria or eczema, are most frequent. The abdom- 
inal distress of a reaction may be local or general; it may be griping 
in character or a steady pain. Visual disturbances, arthritis, bladder 
irritability, extreme nervousness, profound weakness—any or all of 
these may appear. A characteristic feature of anaphylactic symptoms 
are their transient nature and the frequency with which they change 
their form. Intercurrent illness, such as an ordinary cold, may accen- 
tuate the symptoms of anaphylaxis, such as rhinitis or bronchitis, and 
thus create a false impression as to their severity. 

The detection of the protein to which the person is specifically 
sensitive is aided by dermal or intradermal tests. Suspected proteins, 
either pure or in crude form, are introduced into the skin through small 
abrasions or scarified areas, and if the patient is sensitive to one of 
these, a wheal with a reddened areola appears at the point of intro- 
duction. In order to simplify the procedure when a large number of 
antigens must be tested, “‘group tests” may be used; several related 
proteins are mixed and used together for a single test. If a certain 
group gives a reaction, then each member of that group must in turn 
be separately tested. Proteins prepared for these tests either single 
or in groups may be secured in powdered form or in tablets. 
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This method of diagnosis has its limitations, for the skin test cannot 
always be relied on, owing largely to the fact that sensitiveness is not 
the same at all times. Not infrequently a patient will fail to experi- 
ence anaphylactic shock from taking a protein to which his skin has 
reacted; conversely, the skin will not always react to the protein to 
which he is sensitive. 

In making a diagnosis a searching inquiry into the circumstances 
leading up to past reactions is often of help but. too much weight 
should not be given to the patient’s own impressions or preconceived 
notions. Many people erroneously believe that they have an idio- 
syncrasy for certain foods; their statements should seldom be accepted 
without corroborating evidence. Final conclusion should be based 
on a disappearance of the symptoms when the suspected food is omit- 
ted from the diet and their reappearance when it is again taken. 


TREATMENT 


Treatment should be: (a) by avoidance or (b) by desensitization. 

Simple avoidance is to be preferred when the food to which the 
patient is sensitive is unusual or nonessential. For example, the man 
who has urticaria and asthma from the eating of rice or of shell fish 
can escape by merely avoiding these articles, but if, on the other 
hand, the protein to which he is sensitive is a part of some necessary 
or common article of diet, avoidance is not so simple and he should, 
if possible, be desensitized. Milk and eggs, for instance, are used so 
universally in the cooking and preparation of food that it is impos- 
sible to avoid their proteins, and they are so necessary, especially 
for infants and children, that their avoidance should not even be 
attempted if other means of treatment can be made effective. 

Desensitization is accomplished by the administration at frequent 
intervals and in subtoxic doses of the protein to which the person is 
sensitive. It may be given by mouth or hypodermically, but the oral 
route is the better and is the one usually chosen. The first dose must 
be extremely minute. As an example, for desensitization against 
milk proteins such high dilutions are used that the patient gets for 
the first dose, say, 149 of a drop of milk. This should be given three 
or four times during the day, and on the following day it may be 
increased to 4g or (5 of a drop. Gradually increasing doses, frex 
quently repeated, always within the patient’s tolerance, should be 
given until it is possible to take the offending food in the amounts in 
which it is ordinarily eaten. Other proteins may be diluted in a 
similar manner and taken by mouth or special preparations may be 
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given hypodermically. The size of the initial dose which can be taken 
with safety varies in each case, and must be determined largely by the 
process of “trial and error.’”’ Since a gross error may be disastrous to 
the patient, great care should be taken in the beginning to attain 
extreme dilution and minute dosage. The length of time necessary 
to secure desensitization varies; it may require several months. 
After this has been accomplished, constant use of the food in 
question in liberal quantities is necessary to prevent a recurrence of 
sensitiveness. 

Nonspecific protein injections are sometimes used in the effort to 
desensitize when the identity of the protein or proteins to which the 
patient is sensitive is unknown. This method has not given satisfac- 
tory results. 

Epinephrine hydrochloride will often relieve the symptoms of 
anaphylaxis. Hypodermic doses of 0.2 to 1.5 ce. of a 1:1,000 solution 
are usually given. Ephedrin,’ a Chinese drug of vegetable origin which 
has an action similar to epinephrine, but which has the great advantage 
of being active when taken by mouth, will probably be found useful 
in these states. 

Protein intoxication can be treated only by avoidance, for there is 
no such thing as desensitization against protein split-products. 

For a more complete discussion of anaphylaxis, the reader is 
referred to Wells’! monograph, and to Longcope’s? article in “‘Endo- 
erinology and Metabolism;’ for antianaphylaxis and desensitization 
to Longcope’s’ monograph, and for treatment, to the articles by 
Schloss* and by Duke.® 
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CHAPTER XVI 


DISEASES OF THE KIDNEY AND URINARY TRACT 


TYPES OF NEPHRITIS 


As studied by the pathologist, nephritis may be divided into several 
distinct types, but for the clinician at the bedside such complex 
subdivision is not possible. True, the physician can occasionally 
foretell with a fair degree of accuracy the histopathology which will 
be found at necropsy, but such diagnostic precision is exceptional, and 
for clinical purposes it seems best to limit the classification of nephritis 
to such broader types as can be recognized during life. The following 
grouping has been suggested by Christian:! 


A, Acute nephritis. 
B. Subacute nephritis. 
1. Subacute nephritis with edema. 
2. Hemorrhagic nephritis. 
C. Chronic nephritis. 
1. Chronic nephritis with edema, 
2. Chronic nephritis without edema. 
3. Vascular hypertension progressing into nephritis. 

Etiology and disturbed physiology should be the guide in the 
arrangement of the diet. In the vast majority of instances, acute 
nephritis is caused by an infection, the best examples of which are seen 
in tonsillitis or scarlet fever. Intoxication, either from a bacterial 
product or from some other chemical agent is also a potent though less 
frequent factor; the diphtheria toxin, alcohol, turpentine and the 
heavy metals irritate the kidney and occasionally produce nephritis. 

These two factors, bacterial invasion and chemical injury, are 
capable of producing chronic as well as acute nephritis, but repeated 
bacterial invasions of slight degree (as in chronic tonsillitis) or the 
ravages of long continued alcoholism, for instance, will result in 
chronic nephritis. It is possible that mild attacks of acute unrecog- 
nized nephritis result from these frequently repeated minute insults 
to the kidney and that through these attacks chronic nephritis finally, 
ensues. This no doubt accounts for certain forms of chronic nephritis 
(chronic nephritis with edema), but it is significant that those patients 
whose cases fall in subgroups 2 and 3 of chronic nephritis in the fore- 
going classification (chronic nephritis without edema, and arterial 
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hypertension) seldom give a history of acute nephritis. For the causes 
of these types we must probably look further. 

What réle does faulty diet play in the productin of chronic neph- 
ritis? Can overeating, especially of protein, initiate the disease? Or 
does such overindulgence act merely as a contributory factor after 
something else (infection?) has already injured the kidney? Also, 
can the susceptible person, as has been suggested by Longcope, acquire 
nephritis from eating the wrong food (anaphylaxis)? These questions 
have been variously answered. Newburgh? and his co-workers are 
convinced from their experiments on rabbits, rats and dogs that an 
excessive protein intake is injurious to the kidney. They lean to the 
view, however, that for the production of nephritis in man this factor 
must be combined with other destructive influences, and suggest that 
minute insults to the kidney, which alone are not capable of producing 
the disease, whether bacterial or chemical, will, when supplemented by 
physiologic overstrain from a high protein diet, cause chronic nephritis. 
A similar view is expressed by Allen? and his co-workers; they have 
been able to produce typical chronic nephritis in partially nephrecto- 
mized sheep and goats by giving them excessive amounts of protein 
or of salt. These experimenters feel that they are able by regulation of 
the diet of these animals to determine the symptoms and control the 
progress of the disease; they believe that the same can be done in man, 
and that physiologic rest for the kidney will lead to recovery even from 
pronounced nephritis. These results were not confirmed by Anderson, * 
who fed high protein diets to partially nephrectomized rabbits over 
long periods of time, in some cases about a year. He produced marked 
atherosclerosis of the aorta but no genuine nephritis. ‘The only 
change observed in the kidneys which might be attributed to the diet 
was a hypertrophy. There were no degenerative or inflammatory 
changes found except those of spontaneous origin.”’ Similar results 
to those of Anderson were obtained by Jackson and Riggs,° who report 
that after feeding high protein diets to rats for about one third of the 
animal’s life (from ten to twenty months) they were unable to recognize 
in these animals any evidence of nephritis. It is generally recognized 
that the kidney has a large factor of safety and that when intact it can 
stand great overstrain; it is only after it has been seriously injured that 
diet can become a determining factor. The workers first quoted, 
however, in support of their position assume that in man such predis- 
posing kidney injuries are relatively frequent. 

It is difficult to concede in certain forms of chronic nephritis that 
dietary faults play the prominent causative réle thus accorded them. 
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Take, for example, that syndrome in which there appears first arterial 
hypertension without evidence of kidney disease but which is followed 
later by outspoken chronic nephritis (group three); it is evident here 
that nephritis is not the primary disorder. We must assume that 
some other condition comes first, possibly vascular injury involving 
the smaller organ arterioles, and that this is followed by disease of the 
kidney. If this be true, it is difficult to believe that excessive indul- 
gence in protein is responsible. In this connection it is recalled that 
Aschoff* described certain fatty changes in the vessel wall as the first 
sign of arterial disease; one gathers from him the impression that 
altered fat metabolism rather than a surplus of protein disintegration 
products may in some way be responsible. The whole subject of the 
etiology of arteriosclerosis, and therefore of the chronic nephritis which 
seems to follow, is shrouded in doubt. 

Whatever the ultimate cause of this type of nephritis, the one 
factor which we cannot ignore is heredity—an inherited constitutional 
predisposition. This is the one factor which we know to be of definite 
influence. Cardiovascular disease and chronic nephritis appear with 
great frequency in certain families; we often find disability of this 
character in several brothers and sisters, with predominance some- 
times of cardiovascular symptoms, sometimes of renal manifestations 
and sometimes of the two in equal degree; and we read the same thing 
in the histories of their parents. The study of such families has not 
revealed common dietary faults or environmental influences which 
could reasonably be held responsible. Evidently there is an inherited 
predisposition. What is back of this it is impossible to say; some 
metabolic anomaly, or perhaps, a tendency to early degenerative 
change in the arteries. 


METABOLISM IN NEPHRITIS 


The metabolic rate in nephritis, as a rule, does not differ from that 
in health. There are two exceptions: it is increased by dyspnea and 
is decreased by edema. And, too, the patient’s metabolic needs may 
be materially influenced by nausea and vomiting, by the restlessness 
and muscular twitching of uremia and by the loss of large quantities 
of albumen in the urine. ~ 

Protein utilization in nephritis is apparently the same as in health, 
Excessive protein destruction has occasionally been reported, but this 
is relatively rare; since it occasionally occurs in many other diseases, 
its true relationship to nephritis is a matter of doubt. In chronic 
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nephritis with edema there is sometimes diminution in the total 
amount of serum protein with a relative, and sometimes an actual, 
increase in serum globulin. Fats are utilized in a normal manner. 
True, in certain types, particularly in chronic nephritis with edema, 
there is an increase in blood lipoids, which has led to the suggestion 
that the feeding of excessive amounts of fats in this disease is not a 
good thing. As a rule, however, a high fat diet is well taken care of 
provided carbohydrates are present in amounts sufficient to furnish 
at least 50 per cent of the calories. The utilization of carbohydrate 
also is normal. Because we often find increased sugar in the blood of 
nephritic patients, and because these people react to the glucose 
tolerance test with a blood sugar curve which is reminiscent of diabetes 
mellitus, it is sometimes assumed that they have a definite disturbance 
of sugar metabolism. It should be said, however, that this type of 
curve is seen in many other diseases of widely differing nature and 
that it is not a constant finding in nephritis. Two fairly satisfactory 
explanations of this have been offered: sclerosis of the pancreatic 
arteries may lead to a disturbance in sugar metabolism, and thus to 
- an abnormal blood sugar curve; or renal injury may lead to increased 
blood diastase, which in turn is responsible for mobilization in the blood 
of great quantities of sugar. As a rule, however, nephritic patients 
metabolize cabohydrate well, and it should properly furnish their 
chief source of energy. 

The increase in blood chlorides which is sometimes seen in ene te 
is discussed below. An increase in blood phosphorus and a coincident 
reduction in blood calcium also accompanies nephritis; the phosphorus 
held in combination by lipoids and proteins behaves somewhat differ- 
ently in this respect from inorganic phosphorus. An unusually high 
plasma phosphorus is believed to be of grave prognostic significance. 

The acidosis of grave nephritis has been attributed to two causes: 
to retention of the acid products of protein destruction, and to 
inability of the kidney to deal with certain acid radicles, notably acid 
phosphates, which are normally excreted in the urine. Marriott 
and Howland attributed uremic acidosis largely to the latter cause. 

There are four dietary factors which in their relation to the metabo- 
lism of the nephritic patient should receive special consideration: 
protein content, ‘salt content, acid-forming qualities and total fluids. 

The Protein Content of the Diet.—This has always been regarded 
as its most important feature. Because the soluble end-products of 
protein metabolism must be eliminated by the kidney, it is often 
assumed that in order to spare this organ we must rigidly curtail 
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protein intake. The rationale of this rule is good, but in its practical 
application many mistakes are made. The protein metabolism of the 
normal person and that of the patient with chronic nephritis is essen- 
tially the same. Protein destruction continues at all times, and the 
resulting nitrogen waste products must pass through the kidney no 
matter how restricted the diet. Protein restriction cannot prevent 
this. On the other hand, if for long periods the protein of the diet is 
too rigidly curtailed, not only will no good accrue to the kidney, but 
the patient’s general health and vigor will be impaired. The “wear 
and tear” requirement must be met by an adequate protein intake or 
the patient will inevitably suffer. In addition large amounts of protein 
are often lost in the urine and this, too, must be compensated for by 
an adequate intake. Chronic nephritis is not a disease of days or 
weeks, but of months and years, and it is necessary in this disease 
to provide a diet which will conserve the patient’s strength through 
a long period, perhaps through many years. 

While emphasizing the necessity for adequately covering the 
patient’s protein requirements, we should bear in mind that these 
requirements can be reduced and nitrogen balance maintained at a 
relatively low level through the proper adjustment of the several 
dietary factors. A subcalorie diet appreciably lowers the basal 
metabolic rate, which in turn occasions less “wear and tear”’ and per- 
mits a lower "level of nitrogen balance. Carbohydrate is a better 
sparer of protein than fat; therefore, to maintain nitrogen balance 
at the lowest level, the food should contain a liberal allowance of 
carbohydrate. The effort to preserve the full calorie value of the 
nephritic patient’s diet with a large quota of fat is a mistake, for a 
diet high in fat will not permit economical utilization of protein. 
Sufficient calories to prevent loss of weight (except in the obese and 
near obese) and to preserve a reasonable amount of body fat is proper, 
but for protein economy the total caloric intake should not be excessive 
and carbohydrate should always form the chief source of energy.” 

The attempt in the individual case to regulate protein intake accord- 
ing to predetermined nitrogen output is not practical. Mosenthal 
and Richards* have pointed out that even in health there is often a 
storage of protein, and that knowledge of intermediary protein metabo- 
lism is still so meager that it is not yet safe to make generalizations. 
They conclude: “A positive nitrogen balance cannot be interpreted as 
evidence of inability on the part of the kidneys to excrete protein waste 
products; nor is a negative balance a sign that the individual is over- 
coming the effects of such a: retention.” 
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The proponents of economy in nutrition believe that the average 
healthy man can get along well on a daily protein intake of from 40 to 
50 Gm., while those who insist on the necessity for a liberal “factor of 
safety,” place this figure at from 75 to 100 Gm. In an illness such as 
chronic nephritis the latter estimate may be shaved somewhat, say 
to 60 or 75 Gm. In acute nephritis, with its relatively short duration, 
the protein intake can be more rigidly restricted, say to even 20 
or 25 Gm. daily. This very low protein intake cannot with safety be 
continued indefinitely, and as the disease becomes subacute or as the 
patient reaches that puzzling stage where he shows a little albumen 
in the urine but no other sign of disease, the protein allowance should 
be increased. 

A form of chronic nephritis with edema, to which Friedrich Miiller 
gave the name “nephrosis,”’ is believed by Epstein® and others to be 
materially benefited by a liberal protein allowance and to be injured 
by rigid restriction. This will be discussed elsewhere. 

The Salt Content of the Diet.—The kidney through its regulatory 
function so effectively controls the output of mineral elements that 
during health there is at all times preserved in the blood an unvarying 
concentration of salts and a constant osmotic tension. When the 
kidney is diseased this function becomes impaired. This is noticeably 
true of acute nephritis and of chronic nephritis with edema, in both 
of which the ability of the kidney to excrete chlorides is obviously 
impaired. This leads to the accumulation of these salts in the body 
fluids and eventually to edema. Because of this impairment, clini- 
cians have for a long time restricted the salt in the diet of nephritis. 
The probable value of a “salt-poor”’ diet, one in which no salt is added 
to the food after it comes to the table and no unusually salty food is 
eaten, is generally recognized. Such a diet allows daily the equivalent 
of about 2 to 4 Gm. of sodium chloride. More recently, Allen has 
advised a “‘salt-free’’ diet, one in which all of the food is prepared with- 
out salt; even the bread contains no salt. On such a diet the patient 
gets only those chlorides which are contained in the native foods, 
approximately 0.5 Gm. daily. Allen is convinced that such rigid salt 
restriction is advisable in all forms of nephritis, even in so-called 
essential hypertension; he sees graphic improvement follow the 
institution of this salt-free regimen. McLester,° in a series of care- 
fully controlled observations on a small number of patients with 
hypertension, in which the “‘salt-free”’ diet (about 0:5 Gm. NaCl) 
was used, was unable to find the improvement noted by Allen. 
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The following conclusions were reached by McLester: 


1. The patient found the food unappetizing and usually ate little. This factor 
cannot be disregarded. 

2. The blood urea instead of decreasing showed a tendency to increase. 

3. The blood chlorides irrespective of diet varied little, while the urine chlorides 
reflecting the degree of the patient’s adherence to the diet fell to a very low figure. 

4. The systolic pressure as a rule showed a moderate fall. This was never marked. 

5. In two of the patients weakness and prostration developed to a distressing degree. 

6. One of the patients experienced retinal hemorrhages and other fundus changes at 
the end of two weeks while still on this diet. © 

7. From these observations I would conclude that the almost complete elimination 
of chlorides from the diet of patients with nephritis and vascular hypertension accom- 
plishes little, if anything, more than does the salt-poor diet ordinarily prescribed. 


Similar opinions have been expressed by Mosenthal and Short!! 
and by others. It seems fair to conclude, then, that in all forms of 
nephritis, and perhaps even in arterial hypertension without apparent 
nephritis, the chloride intake should be somewhat restricted, and that 
when edema is present, it should be limited to that contained in the food 
as it reaches the table, which is the equivalent of about 2 Gm. of sodium 
chloride daily. Beyond this point salt restriction is unnecessary. 

The Base or Acid-forming Qualities of the Diet in Nephritis—This 
is deserving of some attention; it is difficult to say just how important 
it is. It has been suggested that an acid-forming diet may impair 
still further a diseased kidney by rendering its work more difficult, 
and that it may perceptibly increase the acidosis of impending uremia. 
Sansum” and his co-workers have studied the effects of basic diets on 
patients with nephritis and arterial hypertension. They advise that, 
in addition to the usual precautions, the diet be made predominat- 
ingly basic. They state that on such a diet “patients afflicted with 
arterial hypertension and chronic interstitial nephritis appear to 
improve, as evidenced by a fall in blood pressure, a reduction in 
urinary casts and albumen, and other symptoms referable to this com- 
bination of diseases, in 90 per cent of the cases. This study has demon- 
strated to us that many of the so-called normal diets contain far too 
large a proportion of the acid-forming foods, and we might theorize 
that such acid dietaries may be a factor in the etiology of blood vessel 
damage,’’ Tables of basic and acid-forming foods and a sample base- 
forming dietary are given on page 479. 

Water Balance.—Water balance is always important in nephriti¥* 
The custom once in vogue of prescribing for the nephritic patient 
excessively large quantities of fluid is bad. When the kidney cannot 
get rid of water, as is seen in the oliguria of acute nephritis, nothing is 
gained from a large intake; this should be limited to an amount which 
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accords somewhat with the output. In acute nephritis with complete 
anuria von Noorden advised only a little cracked ice: Thiscannot 
be continued long, for a great deal of fluid is lost through the bowels, 
skin and lungs and must be replaced. Restriction of total fluids 
below 1 liter is seldom necessary. As the volume of urine increases, 
the allowance of fluid may be increased, but there is no reason why 
it should ever exceed 2 liters a day. 

In chronic nephritis without edema there is no advantage in 
attempting to “wash out”’ the kidneys with great amounts of fluid or, 
on the other hand, to spare the heart and arteries with a rigidly 
restricted intake. A moderate intake is advisable, say from 114 to 2 
liters of total fluids a day. 

Renal Impairment.—It is essential first of all to know that the 
patient actually has nephritis, and to formulate an opinion as to the 
degree of kidney impairment. The mere presence of albumen and an 
occasional cast in the urine does not call for rigid dietary restriction. * 

To determine the safe protein allowance it is necessary to have not 
only a knowledge of the patient’s nutritive needs but also an estimate 
of the extent of his renal impairment. The degree of retention in the 
blood of nitrogenous waste products can in the graver cases be taken as 
a rough guide. Estimations may be made of either blood urea or non- 
protein nitrogen; because it is more convenient, I prefer the former. 
It is a fairly safe rule that when the blood urea in chronic nephritis is 
high, the more rigid restriction is advisable; when it is normal a more 
liberal protein intake may be permitted. 

In 1915, Mosenthal'* modified the Hedinger and Schlayer test diet 
and showed that it gave a fair idea of the ability of the kidney to do its 
work. In this test the night urine is collected in one specimen and the 
day urine at intervals of two hours. Later it was shown by the same 
author" that the attention to detail called for by this test diet is 
unnecessary and that any normal diet will serve the same purpose. He 
gives the following directions for the “test day for renal function:’® 


Eat and drink what you are accustomed to but be sure that neither food nor drink 
is taken after supper until the test is completed. Note time and approximate amounts 
of food and fluid taken at each meal. 

8.00 a.m. Void urine and discard the urine. 

8.00 a.m. Eat breakfast. 
10.00 a.m. Void urine and place all in a labeled bottle. 
12.00 Noon Void urine and save as before. 

1.00 p.m. Eat lunch. 


* The usual methods of recognizing nephritis and of evaluating the ability of the 
kidney to do its work can be found in the textbooks on diagnosis. 
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2.00 p.m. Void urine and save as before. 
4.00 p.m. Void urine and save as before. 
7.00 p.m. Void urine and save as before. 
7.00 p.m. Eat supper. 

10.00 p.m. Void urine and save as before. 


All urine voided after 10.00 p. m. until 8.00 a m. is to be placed in a bottle labeled 
8 00 a. m. 
8.00 a.m. Void urine and place in the bottle labeled 8.00 a. m. 


The following criteria are adopted for judging the efficiency of the 
kidney: 

1. The specific gravity of the several specimens should vary within rather wide 
limits, and one or more specimens should go to 1,020 or higher. 

2. The amount of night urine should as a rule not exceed 400 cc. although it may be 
as high as 750 cc. “An amount between 400 cc. and 750 cc. may be regarded with 
suspicion; a night urine exceeding 750 ce. is definitely pathological.’ 

3. Concentration of sodium chloride, urea or total nitrogen in any of the specimens 
and the total quantity of these chemical bodies is of importance. 


This test is satisfactory in giving as accurate a measurement of 
renal efficiency as any test at our disposal. It is a simple matter for a 
physician to take the specific gravity of several specimens of urine and 
to have the patient measure his night urine. If there is fixation of 
specific gravity with a nocturia exceeding, say 600 cc., he is safe in 
assuming that there is definite impairment of renal function. 


ACUTE NEPHRITIS 


Because this is a disease of short duration, the patient’s nutritive 
requirements do not demand the careful consideration which they 
must have in chronic nephritis. Starvation of brief duration does no 
harm. In the severest cases in which there is nausea with vomiting, 
it is best to withhold all food for one or perhaps two days. When there 
is anuria or marked oliguria, the fluids should be limited to small 
quantities of water by mouth or perhaps cracked ice. From 500 to 
1,000 cc. of tap water may be given by rectum; physiologic salt solution 
is not necessary; because of its chloride content, it may be distinctly 
harmful. A little later, or immediately in cases of moderate severity, 
the patient should be put on an all milk diet. The milk should be of 
average richness (not skimmed) and from 114 to 2 pints should be 
given daily. As other articles are added, the amount of milk may 
gradually be reduced, say to two or perhaps three glasses daily. After 
one or two days of this diet, it is usually permissible to add cereals with 
cream (twice daily) and five or six slices of bread or toast with pre- 
serves and unsalted butter. Cooked fruits, such as baked apple or 
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stewed prunes, may also be taken. Orange juice and other fruit 
juices are good. 

For at least four weeks the food should consist largely of carbo- 
hydrate, with a reasonable amount of fat, and a minimum of protein 
and sodium chloride. After the first week or ten days the effort 
should be to approximate somewhat the patient’s caloric needs. A 
nephritic patient weighing 150 pounds in bed should get from 1,500 
to 1,700 calories. His protein should approximate 30 to 40 Gm. daily. 
No salt should be added to his food after it comes to the table. A 
quart of milk contains 40 Gm. of protein; and the average diet to 
which no salt has been added at the table carries the equivalent of 
about 2 Gm. of salt. After the first month, if the patient continues 
to improve, the protein quota can be increased, first to 50 Gm., then 
to 60 or perhaps even 75 Gm. daily. 

The total amount of fluids taken should be limited at first to 800 
or 1,000 cc. daily; at times it should be limited to an even smaller 
-amount, especially if there is vomiting with edema. Later, it may be 
gradually increased to 1,200 or 1,500 cc. If the patient is purged or 
if he is treated by sweating and much fluid is lost through the skin, 
appropriate amounts should be added to his intake. Enough fluid to 
relieve thirst is necessary. As the output increases, it is safe also to 
gradually increase the intake. 

Below is given a series of menus which are appropriate in the later 
stages of or in convalescence from acute nephritis. The protein con- 
tent of each is given. The amount of salt, if none is added at the 
table, can be assumed to be roughly 2 Gm. 
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MENUS APPROPRIATE IN LATE STAGES OF ACUTE NEPHRITIS 
OR DURING CONVALESCENCE 


Sunpay* 
Protein Calories 
BREAKFAST: 
One‘sliced orange masa cess a fe ose ta Sas a as ae ne See eee ete 
i medium slicestoast; 24. tbsp. bublerssa49 4-0 ee ee etree 3 
ALG Citys; COMES ea 5 cscs oe uex fev sw annals clo? aig h meeack ated eee MT as 
Tntbsps sugar andetetbsp. Create.) rasan seen ace nara ne en Were 
3 243 
DINNER: 
ASEDSD Ac SULINS | DERIIS scr cture ore isp tiene een ee eas oi ene ever ae 1 
Medium! sized*tomatorand lettuce: vi... ens er hte ee ee 2 
Salad with mineral oil mayonnaise or vinegar.. ................. 
1 corn muffin, cooled or 1 average slice bread.................... 3 
1g recipe of apple tapioca pudding with 2 tbsp. cream............ 1 
Uitbsps Pubter ys. tse neki cera eit meee nena oe Gach hea eee rat Ree 
Tvelassamilkch et Ra Rien rnc cee cet tee eta WME fra, anne cl Rain cere ae 7 
14 609° 
SUPPER: 
Gitbsp: cream ofewheatswithoputkers. tind oe one eee 
Sttbsp sbuttered. CareOtS sn actcaepie, Gas ae ate eee ese ee i 
Pineapple and marshmallow salad with cream dressing........... 
ieslicewvholeswheat: bread teas ono eRe ee orc eee ac ree ee + 
LO ALDSDs DUBbeDs nce connor toa cree airs eae eee ee Pee 
Uglies tlk Aen ccf t ch els Lahti Cearhe nie ere ea ROR ee ff 
14 724 
STROUAM faye tite 8 hllicelatass haa te CR Ee ane eee 31 1,576 


* No salt; unsalted butter. 
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Monpay 


449 


Protein Calories 


BREAKFAST: 
46 grapefruit 
1 medium slice whole wheat bread toasted if desired........... 
1 heaping tbsp. orange marmalade......................0.000. 
Ep GevbspebUbters awicel Magna vin mt a a he 


DINNER: 

atbsprsweets butlers. esr Rmct Natt ca Nias ks ants NA a a 
1 medium tomato stuffed with celery............. 00.00. .00eeees 
baked and served with 1 strip crisp unsalted bacon............... 
Average helping buttered cauliflower........... 00000... c ec eeeee 
Stuffed date salad (use 4 dates and 2 walnuts) with 14 of cream 

RESET ELE CID EN werner acter heen SEAS) MULCU toe Stl dine -e 
dewholenwheatumufin cooled je sn oscdutes oal ok ovate estas 


SUPPER: 

Mbheapmerthsp. scalloped corms hy. so.eks oss, eee dav in Sexe le es 
BALCH DITIDGL DSP ER SGUASI dew misc nese re Pavseniett ose obsess 
Medium sized lettuce and tomato salad with vinegar or mineral oil 

PAV ONLI DASE Meera ince aN Ets Veta, LR a Gene ates cane 
SUMED ER ARLTAUILL DEN rr temet ag fade eatery Pes ute cig A has DMO cae shee ata he Chine eens 
ICU Leda WITe2 MLS aasU SAT AM a srya ccc gis ova onoetanios cates ore selena 
HEIST cA W COLA DULL TOD tet. ae cate oy ch chen costae ue tues Maso tse ons Res 
Hee ARS aii kore nn oar. d tea eee RCRA mie eee 


29 


— & rw 


570 


550 
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TUESDAY 
Protein Calories 
BREAKFAST: 
4 average sized orange or 4 tbsp. strawberries.................. 
2 heaping tablespoonfuls oatmeal...............-..00eee sees 3 
tbsp.) WEx Creams ca eres es ey oes ede seu tect ey es eee eee 2 
CSM H) OBI Ie ee ERD Arron Sorc oo cous foragers acishAo.ta5. 3 
Ws pleats mathe Assocs arc otte ected h ner tesco Peas ore een em aoa la PLR a Ree 7 
A CUI (COMES «a9 PA asic AAD Nekedeny Pouch eon aT eee reenter Ken eke 
12 423 
DINNER: 
Sithbsp. cream ofstomato soup ay ti ot ene terete 3 
Avslices parsnips withsbutter. cas. aanieer ae er teeter erie 
2 heaping tablespoonfuls chipped cabbage, mixed with 1 tsp. 
Salad fine cut green pepper and onion juice and 14 tbsp. regular 
TAY OHNAISE «550 succes rence toncase hak eee Ee ee 
Icorn muffin cooled or 1 slice breads jssene 7s senses ee 3 
Apple tapioca pudding with 2 tbsp. heavy cream................ 1 
a 778 
SUPPER: 
2 heaping tbsp. macaroni cooked with tomatoes................. 3 
2Qsheaping thsp-squashi a. & cane seekey erence ee ee ara 1 
2 heaping tablespoonfuls beet greens.................e0e0e00-0- 2 
Sratalles! Celery at igcts yc hyeontes nicest vous Rea eee ee Nef were ee 
Vovaverage slicetbreadics..stt sein Sy tee ea tere Ae tes ; 2 
Stbsprsweeb bubbersc 5 cerca tA ea en Retr treba iekcxe-crerrenan a 
Bs class trill trr dns doce. SIRE are es eottag W eos Pe aR NCEA eT ee oT WAC oP 7 
15 459 
Do bead 28 iatacecd oak twhors ah tzrsce cen teage ever nets eney ated asaen eoneaeee race tas ohet On Foye 34 1,660 
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WEDNESDAY 
Protein Calories 
BREAKFAST: 
SHA MRUNC MEST ADEs me Fwd 5 Reus Sang pew doce guhee 1 
Soranrn wei COOLEMM rt er intact cry sess nas ova MRS ws a. 2 
FoR DeAN CCE MUELER he Fa.i hy.Je, at oc Beste xia ois bien donee SO 
Hohestbspmorangernarmaladess *n, 00s ase ocak Adee aac cere eee 
Wel assorinil see mie eee reew Pattee ane cy eens li alr Siauchayaraes wrote q 
HE Cp ECOll Ce Nar ere een SrT- pte Sa mip oes a, ey neat ahancok waitin wei fw 
10 427 
Dinner: 
Mediumsbakedpotatomecer as se saosin teas, teen eee 4 
Average helping boiled onion, buttered.....................0.0. 1 
Average helping greens or cabbage: acc siice a cadens cee aee 1 
2 tbsp. carrots mixed with green pepper and bit of onion; mix with 
1 tbsp. regular mayonnaise and serve as salad on lettuce......... 
corn muti secooledior Isliceibreadics > seci.. p-. ea ds od 3 
1 large baked banana with 1 tsp. sugar and lemon............... 1 
10 761 
SUPPER: 
SEL sper creamMnomeelery, SOUP yess tari e teers comes eRe ieee ee 8 
Small lettuce salad—3 or 4 leaves—with vinegar................. 
Peaslicewwnolewihea tered ay mrareneaigae Sk A Miata eens 2 
Hat pspasweetsbuUtlersc hielo sla te oar outed Sates wll eat ee 
Pineapple sauce! (ll islice canned): is. <1 + cc ee ka eho eee ar 
eel assrolmilicn Gerasee ores os ae ha) r ok he surance mk anmanaenn ee 7 
12 512 


BNO La leeyne ree ry ere eo eta lier rath ay oi oka a 1 ay croudrer sha Pieiouelsl at ve ol raya oney aye 32 1,690 
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THURSDAY 
Protein Calories 
BREAKFAST: 
Smiall'ibaked: apples x. ters. &. cctschoere Weal eionctees tac eunenatney koreans 
Ssheapingitbsp. oatmeal a. = aAvas. coe: | aieekacrE miter 4 
Iaverazershice toasts. 07. o ar - ave ceria ad ee eee cians aca SB 
Ast bap me Weet: DULRED: os. foci oc entertains oe ci eyetr ner see Rane rae ees 
AGE Sp eye CEEAEN Se: Mazarers cater t/ov-7 5 as tone gee Pe ieee eae ee 2 
SAS De SUM AM ten chie Wats caetacrans ahs as Unstetarsetageep semen redeem foracanan! iene ke 
NECUpECOMES. ca cats tear tears Saye thie, eee ee AR cae ae eo Re _— 
9 591 
DINNER: 
2h. tbsp. spinach served with 14 boiled egg and 14 slice toast cut 
ATW SUPLP Aras si says Reheat otaaniy le ane Os by eee aE ON aes if 
2 heaping Lbsp.z0ashed PUrDIp Sener we Wisi eue een ee eae ee 
Average sized tomato salad with vinegar...............-+++++4+- 2 
Pineapple delicious—1 slice pineapple cut small with 2 marsh- 
HINA LLO VES teste tet auc cle sete ger aaa Rh tee eet Ree oe 
Ist bsp sweebsput ler vos ooo vehee eta ae ae eee ee ere 
A elsisse rid eee ste sre Gene See rc nae PCAN raat open rT ade a a genian i 
16 495 
SUPPER: 
2 tbspmereamed pouatoes.. ..2. loc opcedh Comes: aces aan eee Cle ice 2 
lglar ves broileds tomato. acs oee ce cece tie ee eer eee 3 
Fruit salad 4% each of canned peach and pear salad with cream 
GYESEINE: run Sees rr, Ae Ca ec ee Le Ee a cee 
Bran MuUtinecOGleds ahech 3. Lyits sce ins ees ae kee ene Bee 2 
7 546 
ARON ER i ee ORE Ry Ae RRMA NN er eA eh dain O18 C 32 1,632 


CHRONIC NEPHRITIS WITH EDEMA 


Recognition of this form of nephritis is not always simple, for an 
edematous patient who has albumen in his urine does not necessarily 
have nephritis. Christian suggests that the response of the patient to 
digitalis or to diuretin offers a good means of differentiating nephritic 
from cardiac edema. If the edema is of cardiovascular origin, 
either of these drugs will usually produce diuresis; but if the kidney 
is primarily at fault, a diuretic response is unlikely. 

This disease may be regarded as a form of subacute nephritis. The 
salient feature in its disturbed physiology is retention of water and 
sodium chloride. As a rule, nitrogen retention is not great, and the. 
circulatory system, at least in the beginning, remains intact. Edema 
is amarked and constant symptom. The urine contains an abundance 
of albumen and casts. The oliguria indicates the difficulty with which 
the kidney excretes water. 
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This difficulty in water and mineral excretion suggests the type of 
diet which is most suitable—one which contains little fluid and a mini- 
mum of mineral elements. It is the same type of diet which has been 
recommended for the second and subsequent weeks of acute nephritis, 
except perhaps that the protein allowance should be a little more 
liberal and the mineral intake a little more restricted. The usual 
chloride content of the “‘salt-poor” diet (about 2 Gm.) may be 
restricted still further by prescribing for a time salt-free bread and 
foods of very low salt content. The total fluid intake for the adult 
as a rule should be limited to from 800 to 1,000 ce. 

A good example of this type of dietary regimen is that devised 
by Keith and his co-workers'® at the Mayo Clinic. They emphasize 
the fact that both the water content and the mineral quota of the food 
should be subject to exact control. They found that the foods pro- 
vided in their routine “salt-poor” diets contained too much water, 
from 1,200 to 1,400 cc., and that this when added to that taken 
as fluid brought the actual daily intake of fluids up to from 1,800 to 
2,400 cc. In revising this diet, their effort has been ‘‘(1) to decrease 
the water contained; (2) to reduce the amount of sodium, since sodium 
retention has been shown to be associated with water retention, and 
(3) so to control the diet that this minimal content of water would be, 
for practical purposes, the same from day to day.” 

The patient as treated by these authors is first put on a diet suffi- 
cient to meet his estimated basal metabolic requirements, say 1,500 
calories with 40 Gm. of protein. For such a diet food is selected which 
is low both in water and in mineral content. The food should contain 
not more than 880 Gm. of water. It is not difficult in the foods 
selected to hold down the mineral content, but it is desirable to sub- 
stitute rice and macaroni for potato because of the high potassium 
content of the latter. Six-hundred grams of fruits and vegetables are 
given, of which at least 400 Gm. is in the form of fresh fruits and green 
vegetables. Orange, grapefruit, banana, lettuce, tomato and string 
beans are suitable. Canned tomatoes and canned string beans of any 
standard brand may be used. In the preparation and serving of the 
food no salt is added. From 800 to 1,000 cc. of fluid is permitted, 
which with the water of the food provides a daily intake of water 
from 1,400 to 1,600 ce. 

Subsequently, when the patient’s metabolic requirement and his 
ability to take care of protein is more accurately known, the diet is 
increased. This increase is largely in the form of protein and total 
calories, with little increment in the water and mineral content. The 
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standard diets reach a protein content of 50 Gm. with a caloric value 
of 2,500. The composition of the standard diets of Keith and his 
associates and a sample menu are given below. 

These authors have used these diets with satisfactory results for 
the relief not only of nephritic edema, but of other forms of edema also. 
They report that the mineral deprivation of this regimen continued in 
some cases as long as three months, in their experience has not produced 
any ill effects. The mineral content of the commoner foods will be 
found in the section on Mineral Requirement, Chapter III. 


TaB_E 1.—Composition of the Diet (Keith) 


Car- 
bohy- Pro- So- Potas- Cal- Magne- Chlo- Phos-  Sul- 
drate, tein, Fat, Calo- Water, dium, sium, cium, sium, rine, phorus, phur, Iron, 


Diet Gm. Gm. Gm. ries Ce. Gm. Gm. Gm: Gm. Gm. Gm. Gm. Gm. 


P89. 37 65 1,531 1,286 1.156 3.745 0.807 0.312> 1.585 0.991 0.736 0.0138 
2 148 40 80 1,515 809 0.507 1.625 0.225 0.196 0.668 0.657 0.562 0.009 
3 243 40 92 2,016 834 0.528 1.637 0.328 0.212 0.693 0.666 0.569 0.009 
4 175 50 126 2,094 872 0.747 1.772 0.292 0.208 0.867 0:741 0.692 0.011 
5 235 50 144 2,508 895 0.770 1.872 0.307 0.223 0.888 0.751 0.700 0.011 
TaBLe 2.—Weighed Low Salt, Low Fluid Diet (Diet 2, Table 1) (Kerth) 
Breakfast Gm. Dinner Gm. Supper Gm. 
Ten per cent fruit.... 100 Five per cent vegetable 100 Five per cent vegetable. 100 
Eggs (one) Rice! coatasiay- nets 100°". Macarontsc. eres 100 
HOASt AR rr ccs ohne eae 2OpeBananameere ees 100 Fifteen per cent fruit.. 100 
Butters anna tenis 10 Meaty. tren econ 45 Ten per cent fruit...... 100 
SUGARG sono aes 5 Mayonnaise.......... Lb’ Breadee.ct ene ee 20 
Breaidind Scant: Sees 20 caBullersege. aecees eee el 
Butteren an 15 Eggs (one) 

Sugarsin sean geae 5 (Mayonnaise: ..<.- ona 15 
SUgaT ak. ni eters 5 
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MENUS WHICH THE AUTHOR HAS FOUND USEFUL FOR PATIENTS 
HAVING CHRONIC NEPHRITIS WITH EDEMA* 


SUNDAY 
BREAKFAST: 
1% glass orange juice 
1 soft boiled egg 
1 medium sized slice toast with 1 tsp. sweet butter 
10 a. m.: 1 medium sized baked apple with 2 tbsp. whipped cream 
Dinner: 
1 lean lamb chop 
2 heaping tbsp. rice 
2 tsp. sweet butter 
3h. tbsp. carrots; 14 tbsp. butter 
1 medium sized tomato salad; 1 tbsp. unsalted mayonnaise 
1 corn muffin or 2 slices unsalted bread with 
14 tbsp. sweet butter 
1g cup fruit ice 
4p. m.: 1 baked banana with 1 tsp. sugar and lemon juice 
SUPPER: 
Spinach with 1 egg yolk and 4 slice toast 
1 baked stuffed (with celery and bread crumbs) tomato 
Average helping-apple-celery salad with 1 tbsp. mayonnaise, unsalted 
28 cup creamed tapioca 
1 slice whole wheat bread 
14 tbsp. unsalted butter 
Protein Calories 
BOL AL Rear eteyete eae Po eosin nine ne are ete Tetcahac sie dense ayateacore one 44 1,826 


BREAKFAST: 
Dish of prunes (4 large) with juice 
2 heaping tbsp. farina with 1 tbsp. sugar and I tsp. butter 
4 tbsp. cream 
1 slice toast with 1 tsp. butter and 1 heaping tsp. jam 


DINNER: 
1 small helping baked fish with tomato sauce 
3 heaping tbsp. creamed cauliflower 
2 heaping tbsp. hot buttered beets 
1g tbsp. unsalted butter 
1 cooled corn or flour unsalted muffin with 14 tbsp. unsalted butter 
Small serving lettuce with 1144 tbsp. French dressing 
1 medium baked banana with 1 tsp. sugar and lemon juice 


SUPPER: 
1 shirred egg 
Average helping baked spaghetti and tomato 
Average helping creamed cabbage 
1 tbsp. fruit salad with cream dressing 
1 slice whole wheat bread, 14 tbsp. unsalted butter 
4g peach (canned) with juice 
Protein Calories 
ANGAWTILS 0's e's Boole & ote BEG Gita ec CAC ee RE eee nC ra 44 1,975 


* Add no salt to food after it comes to the table. 
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TUESDAY 
BREAKFAST: 


Lg grapefruit 
2 h. tbsp. oatmeal eaten with 14 tbsp. unsalted butter (cream and sugar may be 


added instead of butter) 
1 egg on toast; 1 tsp. butter 


10 a. m: 1 medium baked apple; 2 tsp. sugar with 2 tbsp. whipped cream 


DINNER: 
1 heaping tbsp. baked macaroni and cheese 
1 medium stuffed baked tomato 
2 heaping tbsp. spinach; 1 slice bread; 14 tbsp. unsalted butter 
Orange and date (1 orange and 4 dates) salad with 1 tbsp. cream dressing 


4 p.m.: }4 glass grape or 1 cup orange juice 


SUPPER: 
4% cup of creamed dried beef on toast 
2 heaping tbsp. hot grits with 14 tbsp. unsalted butter 
3 heaping tbsp. buttered carrots; 1 tsp. butter 
Lettuce salad with 1 tbsp. Thousand Island dressing; no salt 
1 slice whole wheat bread with 14 tbsp. butter 


BEDTIME: 
1g glass orange juice 
Protein Calories 
ATEN Sera re SOC I CN UO SE Ay CDE SaaS aonad 46 2,050 


WEDNESDAY 
BREAKFAST: , 
1 m. s. baked apple with 1 tbsp. whipped cream 
2 heaping tbsp. cream of wheat with }4 tbsp. butter 
1 bran muffin cooled, with 14 tbsp. butter 
1h. tbsp. marmalade 


10 a. m.: 4 glass orange juice 


DINNER: 
1 small serving white meat of chicken 
2 tbsp. rice with 14 tbsp. butter 
4 heaping tbsp. string beans; 1 tsp. butter 
Spinach salad (3 tbsp. put in mold and on ice; serve on lettuce with 1 tbsp. mayon- 
naise) 
1 corn or whole wheat muffin, cooled with 15 tbsp. butter 
2 heaping tbsp. prune pulp with 1 tbsp. whipped cream 


4p. m.: 1 small raw apple 


SUPPER: 
1 egg omelet with 1 medium broiled tomato; 1 tsp. butter 
2 heaping tbsp. squash or average helping buttered onion 
1 slice bread toasted; 14 tbsp. butter 
2 heaping tbsp. apple tapioca pudding 
Lettuce salad with 1 tbsp. French dressing 


“/ 


Protein Calories 
Toth sic 5 5 So wialanbs ety cheat el Laren 46 2.080 
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THURSDAY 
BREAKFAST: 
1 heaping tbsp. apple sauce 
1 slice cream toast soaked with 1 slice crisp bacon 
1 soft boiled egg _ 
10 a. m.: 14 glass orange juice 


DINNER: 
6 panned oysters on toast; 1 tsp. butter 
3h. tbsp. vegetables; peas (2) and carrots (1) with 1 tsp. butter 
3 heaping tbsp. baked spaghetti with tomato ’ 
1h. tbsp. chocolate pudding with 2 tbsp. cream 
Small tomato salad with 1 tbsp. mayonnaise 
4p. m.: 2 h. tbsp. stewed tomatoes 


SUPPER: 
1 poached egg on 2 heaping tbsp. hot grits 
114 tbsp. butter 
2 heaping tbsp. spinach 
1 slice bread and 1% tbsp. butter 
1g cup fruit sherbet 
Lettuce salad with 1 tbsp. Thousand Island dressing 
Protein Calories 
Oba ena Mette et tee Pedr ia hut ee, i ahd eae tint lls a 47 1,831 


Nephrosis.—A radically different diet has been devised by Epstein.?® 
He draws a distinction between parenchymatous nephritis in which the 
glomeruli are involved and “nephrosis”’ in which tubular degeneration 
predominates. He believes that this disease begins as a metabolic dis- 
order which leads, first to albuminuria (diabetes albuminuricus) and, 
second, to changes in the kidneys. He regards as the primary funda- 
mental change an increase in the blood lipoids and as secondary to this 
a reduction of the protein of the blood serum and change in the ratio 
of albumen to globulin. He thinks with Eppinger that the thyroid 
gland bears some relation to this disease, and he has used thyroid sub- 


stance with satisfactory results. 


Diet employed by Epstein: 


OV LECH yee REE ec oN Ins ad ayduansootet dente iw wadiders 1,280 to 2,500 calories. 
IPPOvein te ore =o peor Diy WaT Dla ee ae, Es eR 120 to 240 Gm. 
IE bem (UREA OTG DOLE) Beret tee anette canon iike) casas dieouievee daw ol asl 20to 40 Gm. 
MCAT OU OULS LCR Ma eM tet AAT ar AN ait diecas ie Fekscey ord soye anes 150 to 300 Gm. 


The following articles of food are used: 

Lean veal, lean ham, whites of eggs, oysters, gelatin, lima beans, lentils, split peas, 
green peas, mushrooms, rice, oatmeal, bananas, skim milk, coffee, tea and cocoa. 

The fluid is restricted to the quantity present in the food plus that which is 
necessary for the patient’s comfort, as a rule from 1,200 to 1,500 cc. Enough salt is 
permitted to make the food agreeable. 


Comment.—When the figures for blood urea and nonprotein nitrogen 
are within normal limits, it is justifiable to try this high protein diet; 
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for such a diet for a limited period in these cases will do no harm. It 
is true that occasionally we encounter patients who have chronic nephri- 
tis with edema who improve when they are allowed more protein; but 
American clinicians as a rule do not agree that this is a frequent occur- 
rence, or that the condition described by Epstein constitutes a disease 


sui generis. 


SPECIMEN HIGH PROTEIN DIETS 


SUNDAY 
Carbo- 
hydrate Protein Fat Calories 
BREAKFAST: 
14 Cantaloupe or 1 medium orange.............. 21 1 
2 heaping tbsp. farina with 14 glass skimmed milk.. 17 6 
12 panned oysters and 2 strips crisp bacon on 2 
medium slices Of toasts ce. cea ato eee 18 16 12 
Ieup) coffee with’? tsp. sugari--s.c.. eee 
76 23 12 504 
DINNER: 
Cup canned mock turtle soup with 2 Uneeda biscuits 6 6 1 
Roast chicken, average helping................. x 32 4 
ivearor 2 heapitig tbsp. corn ssn 4 ere ae eae ree 19 3 1 
2uhs thspalimabeansaet hy. soe Meare eae Q4 6 1 
Spinach salad with 14 hard boiled egg and mineral 
GUM AVON. mr indienne eS ee ero 3 6 7 
AG COS a SILO Wa DUC Gih ferme ey tote sa ame meee anata ee 23 9 
1 average sized slice whole wheat bread........... ae 4 
4 cup black coffee or tea with one tsp. sugar..... 10 
106 66 14 814 
SUPPER: 
A. h. sweet bread or brains scrambled with 1 egg. . i 38 6 
letearspoonhull butters1c.c . rc ee oe eee - LP 4 
imedinm baked potato... 0. «1..canw oc 32 4 
SL stDSps-gueenpeasing, ctnen a: Meet er tne 13 6 
A. h. lobster salad with mineral oil mayonnaise. . . . ae 17 2 
1 a. s. slice whole wheat bread................... QI 4 ' 
2h. tbsp. apple tapioca pudding................. 22 
Ciprteaswithulatspwsugare nice seer ane eee crniete 10 
98 69 12 776 
Total ji eeseloe che re eee Seen 280 158 38 =. 2, 094 


DISEASES OF THE KIDNEY AND URINARY TRACT 459 


Monpay 
Carbo- 
hydrate Protein Fat Calories 
BREAKFAST: : 
Poumediumyrraperrutt easel vas Sia cee ate onc 20 1 1 
Vanes broledumackereli withuuen. <0 es. 0 ec.) We 22 5 
A. h. sweetbreads or brains........ by AED a et 32 
ceil One eRRrR eee ene nS i tte a en Say ed 
DRA Me Mains eee ry eee ey he ON de 8 2 2 
HFeupreotice: withs2utsps sugar, sso os so ace 20 
48 57 8 
DINNER: 
49 dozen oysters on half shell with lemon......... 3 5 J 
Large helping turkey white meat................. a 385 5 
Mise bakedipotatosen tecuminGe adniat. cue eciiies EOS 4 
Bilis Sp mehCCTAPEAS. An ees avec. aces 13 6 3 
A hwlettuce salad with vinegar s...iges.c. 92-a0- 2 
Fruit cup, 14 each orange and grapefruit, and 2 
NACHY eLLIVS CLS PEE Rea SORTS RE 38 3) 2 
1 a.-s. slice whole wheat bread................... 20 4 
PARC DIAC: COMCEN ree ern eresmeaeats, srsibos Saeco 
108 57 i 
SUPPER: 
Small cup home made chicken soup with 2 Uneeda 
LSCLLLLS Seven te soto tee Senet Bee och it, ieee ANS SNS Ge 6 14 i} 
A. h. broiled tenderloin steak—.................. QA 1 
no fat—served with 6 panned oysters............. 3 5 1 
MPEASpOOULUL I ULLEL a, srieys ci op caso ee see 2 f 4 
elect SPedliliiel, WANS tye eee tee estate ue. 2 oes sche. ce 23 6 1 
1 a. s. slice bread whole wheat................... 20 4 
1 baked banana with lemon juice................ 32 2 1 
POP INUS DSU CA tess neta rare, «Aironet orci Gs oe 10 
Cup tea with lemon and 2 tsp. sugar............. 20 
114 55 9 


WU GUE linen ease sirens ediaaracrstrien s a 270 169 28 2,008 
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TurspDAy 
Carbo- 
hydrate Protein Fat Calories 
BREAKFAST: 
dilarsesbaked! applenc ma ven cine cece > etaee tt ontene 29 1 
2 h. tbsp. grapenuts with 14 glass skimmed milk... 26 
2 poached eggs on medium slice toast............ 12 18 12 
i cup coffee with 2:tsp. sugar. f...77..5 6 saree 20 
’ 87 26 12 
DINNER: 
Fruit cup 144 each orange and grapefruit.......... 10 
A. h. roast beef with mushroom sauce............ 23 1 
ibstbsp. mashed potatoesssaca.s- 2 sacs 9 1 2 
2h. tbsp. spinach with 1 hard boiled egg.......... 3 9 10 
M. s. tomato salad with vinegar................. 8 3 
ticornimufiin orca. s. slice bread. 5. e..c.0 =e eek 18 3 
Qahetbsp. spanish cream (now2) ke see meee Q1 12 a 
Cup tea with 2 tsp. sugar and lemon if desired.... 20 
89 51 20 
SUPPER: : 
Twice a. h. broiled sweet breads with homemade 
LOMMALO! SAUCE Rca stte cticils loko aucroameecns tone Se 64 
stss, butter elec bas ie sae ants ake haere angers Sree AN ie 4 
She thspa lina Deans. ce at eee ae Ree eee Q4 6 1 
Pineapple salad, 1 slice with mineral oil mayonnaise 18 at: Q 
QiRamsaM UH DSe nostic Gets ete tere wien keen. a eaearenee 16 $ 4 
Opraham Crackers Whey A Gube cane Cee eae in! 2 if 
Cup tea with 2 tsp. sugar and lemon............. 20 
89 75 12 
ER OURL Kitysnane tasted eras COIS ee eae 265 152 44 2,064 


CHRONIC NEPHRITIS WITHOUT EDEMA 


This is a disease of long duration, usually of years, and therefore 
in planning the patient’s dietary, the endeavor should be not only to 
spare the kidney, but also to provide a ration which will keep him in 
the highest degree of vigor for the longest period of years. To accom- 
plish this, the food must be adequate in kind and in amount. 

It should be borne in mind, too, that this is not a disease of the 
kidney alone—that the heart and arteries eventually become involved 
and that still other organs often become impaired. In the last analy- 
sis, the fate of the patient usually depends on the efficiency of his heart 
and the integrity of his arteries. The influence on these organs of 
rigid dietary restriction carried out through a period of years must 
always be considered. We have no reliable information of the effect of 
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such a diet long continued. Chittenden’s relatively brief observations 
on groups of young men suggested to him that rigid dietary restriction, 
particularly as to protein, was well borne; but McCollum’s experiments 
with mice (see Chapter ITI) would indicate that curtailment of protein 
intake through an appreciable part of the animal’s span of life will 
result in a loss of vigor and premature deterioration. The application 
to man of McCollum’s observations must be kept in mind when pre- 
scribing a diet for the patient with chronic nephritis. 

The caloric intake should be small but sufficient to meet the 
patient’s needs. The thin person’s weight (and vigor) should be 
maintained. ‘The obese patient should be encouraged to lose a little 
weight gradually, say at the rate of from 3 to 5 pounds each month, 
until the ideal weight is approached. Such reduction in weight not 
only lowers metabolism, but it also lessens the burden on the heart. 
Patients who lead sedentary lives should take more exercise of the 
right kind (golf and walking) and those who are accustomed to violent 
exercise should curtail their activity. Roughly, the man of sedentary 
habits can usually get along on 2,000 calories daily. If he plays nine 
holes of golf twice weekly or takes a short walk daily, he should be 
allowed 2,500 calories. Gain or loss in weight is the best criterion of 
the adequacy of his diet. The patient of normal (or subnormal) 
weight should be told to add to his allowance if he finds that he is 
losing weight. A more complete statement of man’s caloric needs when 
engaged in various forms of activity will be found in Chapter III. 

Attention is always focused, sometimes with too much intensity, 
on the protein quota. The protein intake must be restricted, but to 
tell the patient with mild or even moderately severe chronic nephritis, 
as is often done, that he must eat no meat and no eggs, is perhaps to do 
him a real injury. He should receive sufficient protein to meet his 
minimal needs, otherwise he will suffer. In mild cases with little 
impairment of renal efficiency, from 60 to 75 Gm. of protein daily may. 
be allowed; in moderately severe cases, from 40 to 50 Gm.; while in 
the gravest cases with high blood urea and signs of impending disaster, 
the daily protein intake should for a time be limited to about 25 Gm. 
For the patient with mild to moderately severe chronic nephritis, the 
following protein allowance is appropriate: in addition to three glasses 
of milk and one egg daily, he may take three days weekly (or perhaps 
four) one average helping of meat or fish. It is well to emphasize that 
there is no difference, as far as his kidneys are concerned, between 
red and white meat, and that gram for gram he can take beefsteak 
with the same impunity with which he can eat breast of chicken."’ 
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The degree of salt restriction should depend on the ability of the 
kidneys to excrete salt. The average diet as it comes to the table 
without the addition of salt, provided the butter is unsalted and there 
are included no unusually salty articles, carries the equivalent of 
about 2 Gm. of sodium chloride. This constitutes the “‘salt-poor” 
diet and represents the proper degree of chloride restriction. The 
“salt-free” diet (about 0.5 Gm.) used by Allen is unnecessarily 
rigid. In fact, in mild cases with no tendency toward edema, the 
patient himself may perhaps be permitted to add a little salt at the 
table, say 2 Gm. daily (always weighed). As a rule, however, the 
“‘salt-poor’’ diet is advisable. 

This diet has the disadvantage that it is lacking in flavor and is 
likely to pall on the patient. This can in part be overcome by arrang- 
ing a wide variety of foods and allowing the patient as far as is con- 
sistent the foods he likes. The addition of onion and other foods with 
distinctive flavor will sometimes lend a little zest and make up for the 
lack of salt. A little sugar cooked with unsalted vegetables will make 
them more palatable. 

A wide latitude should be permitted in the further arrangement of 
the diet. Carbohydrates should furnish more than half the total calo- 
ries. A part of the fat should be in the form of butter and cream; the 
butter should be unsalted. Milk should always be included. An 
abundance of vegetables and fruits should be included—both because 
of the vitamins which they contain and because of their mineral content 
and base-forming properties. Alcohol and all condiments should be 
absolutely interdicted. Tea and coffee should be reduced to the 
minimum, one cup daily; it is better to omit these beverages altogether. 
In order to throw the least possible burden on the digestion and to 
assure the maximum of assimilation, the food should be simple and 
easily digested. Fried foods and pastries, unless especially well pre- 
pared, should be forbidden; this applies also to complex “‘made”’ 
dishes, such as croquettes, and to all peppery, piquant foods, 


“f 


DISEASES OF THE KIDNEY AND URINARY TRACT 463 


MENUS FOR PATIENTS WITH CHRONIC NEPHRITIS WITHOUT EDEMA* 


SUNDAY 
Protein Calories 
BREAKFAST: 
P ORO We cue ne earn ee hid nok tet tin onda tank. 
2 heaping tbsp. grapenuts with 14 glass milk.................... 7 
Ms irre chpe gs rs Na  n c l ea oe ss ooo, oka one ew 7 
1 slice whole wheat bread toasted if desired..................... 4 
1 cup coffee with 1 tsp. sugar and 1 tbsp. cream (A)............. 1 
19 488 
DINNER: 
Small helping broiled tenderloin steak.......................... 14 
Zeueapine tbspaereens ofany kindy.) sa) ea... aoe nie 2 
Rear Connors 2 ste LOSD ela were ah ete tc tytn ad eee pee = EP ye 3 
Average helping lettuce and tomato salad with vinegar or mineral 
OMB AOU ASE tery te a east eek eee, aie oahu ape da ecco 
i cornamufin:- or laverage slice bredd....:.5..4.<.-k.#scee sss. 3 
AGL SDS Olt CUStATO My tamer r, Sacre eels tr. Soe eintne ek Fyne a= 4 
MWe easearill Kae Saya er der cies es een Peed hcl eeeonaes ai 
33 780 
SUPPER: 
1 egg scrambled and served with 1 medium sized broiled tomato... 9 
Sih tbsps.carrotsavith: Yo ‘tsp. butters. x... «ssn, feese wauny es dees 
Pineapple salad (1 slice), canned, with cream dressing............ 1 
AB DranmauiinaLoas tere 8 be ey ye. Ge ce eae must orcgten atolee eg 2 
WE Sr AATUARCLACKED PenPn Tis ears ently a Ney acreens a, cand soaks SNS omnes 1 
1h (2) BSG) Tas Mee Es alata en a Aen aR Ree OP ete mae OTR ee uf 
20 677 
Rotel mph Ronee ee he nero oe ceed cis a RS 72 1,945 


* Very little salt; butter unsalted. 
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Monpbay 
Protein Calories 
BREAKFAST: 
VGicantaloupe or m: s. orange... 5)... jee eae ee hae alee 1 
@ heaping: thsps.oatimealine assum ec eral nein prado ws ee (-i pier Q 
with 2 tsp; sugar and 2 tbsp. cream...........6.++--0+--+-++-40 1 
Lisottiboiledieg mvs cv. sete a 'ois, ghicks tea ehh teeta hut pare anes Pats ne 
Ieelice: tonstmediumetc. tsk tie oe 1 eee nek tae erate ster serene 1 
1 cup coffee with 1 tsp. sugar and 1 tbsp. cream................. 
12 563 
DINNER: 
Small helping roast beef; no gravy or fat..................00005- 14 
Small baked spotato with 1 tspsbutter. 0°05. 4-e8..058 0+.) - ose 2 
Average ibelping string: DGalis. syste sts aces eet ee eee ae 
M. s. tomato and lettuce salad with vinegar or mineral oil mayon- 
TAB ISE eco a ea oaeses | ee SST ae AOS oe aE RET ee ia hore ne 2 
1 corn muffin or 1 slice whole wheat bread...............-.---4+ 4 
Apple whip made with 1 tbsp. apple sauce and 1 tbsp. whipped 
CTOAT on Ph koe aia ashe oil cesT Mion Tay Mesh s apc fan aes eae ate ey aroray emelbe pho Rets 1 
Wglassamillesy ete cathe woe <uaet ete eerie oh mantener i, 
30 620 
SUPPER: 
Small serving creamed sweetbreads (3 tbsp. cream sauce)......... 16 
2 heaping tbsp. stewed celery or okra..................0eee eevee Q 
Ashe lettucesalad withavinepara: . iy... on comedies a aia te 
ivbrancm bam elts ps butters .n-s ccna necracemituiie orice omracore reer 2 
Small sized baked apple with 2 tbsp. cream....................- i 
da plsas ile ca Suh iee ers ie ce Rete OSE eT er ere 7 
28 703 
1 05) aig een uae ie Re Sia Fg, We ee ha a 


Af 
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TUESDAY 


Protein Calories 
BREAKFAST: 


A. s. peach or 4 heaping tbsp. strawberries...................... 
2 heaping tbsp. Force or corn flakes with 2 tsp. sugar and 14 glass 
PETES 8 BS oe Suro e ae CALS EN ORATaORTE: ann, ent as 


_ 


Q 
7 
Wiprariondy mutmwitheletspebutterseee eee rk Q 
Coffee with 2 tsp. sugar and 2 tbsp. cream...................... 2 


14 598 

DINNER: 
A. h. broiled trout or small serving roast lamb, no fat............ 1 
Sites makeG spots LO ear, nae taed ta lune el oe Sey bone ok ae Pye 2 
01 Ess OR ay TON LAEY Gl heals cece Ney eel eu eB Saac eRe RO on on eee ere co MRR Q 
2 
3 


_ 


M. s. tomato and lettuce salad with vinegar or mineral mayonnaise. . 
Meorn muni or average slice breads. ..4.0.. 500s 2eo doe koe ee 
etapa ccer ns mish mime cache cert, de ate a Ate a gh e 


HBA DSP eon ONG DUC GIN Gao vacate eh Gat ven ya thera ak Atak? 2 
Th porcini Ao oto GO cfObsiOReney 4 SeISEREe en Cenicke ace Eh MEO Me CMON ED tae dee a th 
29 571 
SUPPER: 
MOTOS SETS: MEWOG et crate meer sais ated aes Seth nsace seoea taverns ahaa hla 9 
Ontlarce sliceroasts 2 tsps DUttele. soe sth eee me vsin ng ee ae 2 
2 heapme thsp. string’ beansor greens: .- 65.6 eee ee 1 


Orange salad (1 orange sliced) with cream dressing............... 


laa acusiicemy hole: wheat Dread ance te cea och oe Ges, a alt erate 4 
See Leeson kon eet es eee PN otek ce Nas ce i Goan chiens sept 7 
23 656 
4 Bas W |, ene Oe on Rm NOOB CANCER Moh SRO Oe oO ceeccer aren ER re Pa: SR et A 66 1,825 


ARTERIAL HYPERTENSION 


Vascular hypertension could with equal propriety be discussed here 
or with diseases of the circulatory system; custom, as well as conveni- 
ence, suggests that it be considered here. 

Does high blood pressure constitute a disease entity or is it a symp- 
tom of several disease states? In its origin, is it metabolic, degenera- 
tive or perhaps infectious? What relation does it bear to nephritis? 
Is the one dependent on the other or both on a common cause? What 
relation does it bear to arteriosclerosis; assuredly they are related, but 
which comes first? These questions and many more suggest them- 
selves. For our present purposes, we must regard hypertension 
merely as a disease complex, the exact pathogenesis of which is 
unknown, but which in its later stages is accompanied by disease of the 


kidneys, of the myocardium and usually of the arteries. 
30 
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Attempts have been made to differentiate types and to adjust the 
diet accordingly. There is the obese woman, robust in appearance, 
who has borne several children, and who without many symptoms or 
much discomfort, at or about the menopause develops hypertension; 
there is another type of patient of about the same age, sometimes very 
thin, who complains of cardiac palpitation and of various nervous 
troubles. The tense, highly neurotic person, sometimes overweight, 
sometimes thin, constitutes a special problem; it is a question whether 
emotional instability is the sequel or the cause of the hypertension. 
The best example of this type is the man who lives under high tension, 
is intense in his feelings and in meeting his problems, is often irritable, 
who never takes a vacation and who never gets a chance to relax. One 
cannot help but feel that this psychic state endured through a period 
of years must in some way be responsible for changes which lead up to 
arterial hypertension. Then there is the fulminant type, as exempli- 
fied by the relatively youthful person, usually under 45, who suddenly 
shows marked hypertension. He complains of headache and some- 
times of insomnia. At first there may be no recognizable renal dis- 
turbance, but a little later marked kidney impairment appears. The 
disease pursues a rapidly fatal course, and usually the patient dies in 
coma within eighteen months or two years. I have been impressed by 
the malignancy of this type of hypertension; while renal impairment 
is prominent toward the end, I am sure it is not the ultimate cause of 
this disease. 

Many patients with hypertension show no symptoms. Others 
have attacks of dizziness, ringing in the ears, shortness of breath on 
exertion, tachycardia, irritability and insomnia; they are easily 
fatigued, and may have all manner of gastro-intestinal symptoms. 

In arranging the diet, the effort should be to spare both the heart 
and the kidneys. Since we do not know the underlying cause of 
arterial hypertension or to just what extent in its early stages the 
kidneys are impaired, it is difficult to determine how far we should 
restrict the consumption of protein and salt. I am sure much harm 
has been done to patients with little if any renal impairment through 
unnecessarily drastic protein restriction. It must be admitted that 
the eating of too much protein can cause harm—sometimes disaster— 
and that the patient with arterial hypertension should never be per- 
mitted an excessive protein intake. On the other hand, if his kidney 
function is good, as evidenced by an approximately normal urine and 
normal blood chemistry, and there is little or no increase in night urine 
and no fixation of specific gravity, he should be allowed a sufficient 
amount of protein to meet his needs—for the average man, about 75 
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Gm. daily. If there is kidney impairment, this amount should be 
reduced somewhat, to 60 or perhaps 50 Gm. 

Salt restriction is always advisable in arterial hypertension—not, 
I believe, to the extent insisted on by Allen in his “‘salt-free” diet 
(about 0.5 Gm. daily), but rather to the limits of the salt-poor diet 
ordinarily used (about 2 Gm.)—the type of restriction advised in 
chronic nephritis (page 462). I doubt whether salt restriction beyond 
this point ever accomplishes anything. 

No foods should be permitted which have an unduly stimulating 
or irritating effect on the nervous system. Alcohol should be entirely 
prohibited. It is best for these patients to take no coffee, tea or other 
caffeine-containing drinks. However, comfort and contentment play 
a réle, and if it is essential to the patient’s comfort and happiness that 
he have his morning cup of coffee, I think it should be allowed. One 
cup, however, should be the limit. 

In other respects the patient may be permitted a fairly liberal diet 
with a wide lattitude of choice. It is essential that his weight be kept 
within reasonable bounds; if he is obese, he should gradually reduce at 
the rate of about 5 pounds a month until his normal figure is reached. 
By giving a slightly subcalorie diet, combined with rest, the metabolic 
rate can be materially reduced and the work of the various organs thus 
lessened. It should be borne in mind, however, that this is usually a 
disease of many years’ duration, and that the subcalorie diet should 
not be too far below the patient’s metabolic needs—not more, say, 
than 10 or 15 per cent. Even then, this diet should be based some- 
what on its influence on his vigor and sense of well-being. The diets 
advised above for patients who have chronic nephritis without edema 
are, with the explanations just noted, suitable for those with arterial 
hypertension. Each patient’s case constitutes a separate problem, 
and these diets must be rearranged to meet individual needs. 

Water balance in arterial hypertension has in the past received 
considerable discussion because it was once thought that rigid restric- 
tion of fluids would lower blood pressure. It is possible that the drink- 
ing of excessively large quantities of water may do some harm. It 
seems best, therefore, to permit the patient a moderate amount of 
fluid—such an amount as his appetite and thirst demands—provided, of 
course, that his appetite is not grossly abnormal. From 1,500 to 
2,000 ce. of total fluids is probably appropriate for the average adult; 
in summer, and especially in warm climates, this may be increased. 

The fulminant, rapidly fatal hypertension which sometimes is seen 
in youthful persons deserves separate consideration. It may run a 
course of less than a year; I have seen patients of this type die within a 
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few months after the first symptoms were noted. Renal impairment 
is not necessarily an early feature; but later it may dominate the 
picture. Although myocardial failure sometimes carries him away, 
the patient usually dies from uremia. Rigid dietary restriction, in 
addition to absolute rest in bed, accomplishes something; just how 
much, it is difficult to say. For the first four or five days, the food 
should consist only of 1 quart of milk daily with fruit juices; then for 
another four weeks, there should be a subcalorie diet in which the bulk 
of the energy is in the form of carbohydrate—toast, preserves, cereals, 
etc.—with a continued low protein intake, say from 30 to 40 Gm. daily. 
After this a normal liberal diet approaching somewhat the menus 
given on page 463, should be observed. Each patient must be treated 
individually; the more ominous the symptoms, the more rigid the 
diet. 

The following menus are specimens of those used by the author. 
SPECIMEN DIETS FOR PATIENTS WITH ARTERIAL HYPERTENSION 


Add little or no salt to the food after it comes to the table 
Protein Calories 


BREAKFAST: 
il sliced orange nis Site? Mae seat Sweatpant age 
2 ANGI Woe) oad OY a be: ee rte Pee Eat fee, Aare cI Me Me ey ewe SMa oe 3 
I’ whole-wheat muftin, cooled? -.4.. .. .0 ae. ice ee hee 4 
Tétspy washedtbultersies.s ince cece ater eet kyoto eee 
Avtbsps Crean t ras aGo.s anal setpeaian at ater Spam seuslopon ar oaraceets 2 
AStsp. SUPAL—1xCUp (COME om ixiel he rope forensic ere eancuee yl arte tel ieee ee note ree 
9 661 
DINNER: 
ixsmall' sized baked potato: &...ac. jap ees en tee eee are 2 
Average helping fresh turnip greens or cabbage. . ; se 
Medium sized tomato and lettuce salad with 14 tbsp, mayonnaise. 2 
lcomibmufin cooled! 7... ia wise ves es rare ee pore cen eee 3 
Baked ep gvoustard! cio cses “eras 9.25 ciao OA oar ee ae eee ee v4 
Jatbsp-nwashed butteria:s-ocisuincreryseur fe ckoereicale eine ean aOR ene ree 
1 gl “butter milky. ts Vee ee ane n rereia ese anette Rie cee 6 
20 850 
SUPPER: 
4h. thsps creamed potatoes... acco oe tre ea eee 4 
22. thspaspmach or) beet, greens mma act) cohen Sen ener 2 
Fruit salad (14 each grapefruit and orange and 2 strawberries with 
cream dressing)! s.o.5 6, -taccwls ata ae ee eee 
Ti bran’ mufin: «cate cos se vec en Me ae One ee 2 > 
+6 tbsp. butter, washed. . ©. oeeen deen ees tee eee 
GAs 001 | See A See Eka ha POSH RCnisnic Geet SO SO oa 7 
15 704 


Total... wciasie sive © Slee s Maeterors ia coer UO Tene eaten ae 44 2,215 
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Specimen Diet 2 
Protein Calories 


BREAKFAST: 
SLOW EC PRUNES RE ER OREN Geos ke ores cheese <tc has oc 1 
Mhetbspeostmealiaes- ss yissssk ss. acte. SE atria ees ad: Pesoats ote eects 3 
liwholeswheat-mutimcooled... cc. sac. age cde es oabA shuns 4 
WV aLDspnwashedpoublerv ins. 9 wants ye 5 aired janes oes 
AGE DSP CLOA NN WALLS) ASU SALMA oc | can eats ad vy) Magee ask eae es 2 
HR CupAcoticommmve ws oer Seer cen Soin a ers Sud hes eas 
10 778 
DINNER: 
2h. tbsp. baked macaroni with tomato or 1 small baked potato.... 3 
2 tbsp. creamed cauliflower with 2 tbsp. cream sauce............. 3 
Pineapple (1 slice) and nut (2 walnuts) salad with 144 tbsp. mayon- 
PIAISC HE) Lanes tars yu ager ha ate cami econ ated had v Me 2 
NESLicey Tea cline eye hee vat aie a hestctyh ee iayt onus Humane ciety he We 5 WS 3 
Spaltishyerent, 2-5 OMmMCECIPE anger eis siete rere cle aestsaeee. spade Mn 6 
TL sedbesey areal lee oss eae ae occa cee oo Oe cher pe 
WA STO Ds, (DTS R P aieo acckct RENO Ste, Bac SOTGUR eR OOT Uae Merce aN RC 
17 948 
SUPPER: 
2eleE Sp eiomMimya wath ipUttera as aree: ass 5 oor tacen: See eNa 2 
£2 Tr (H o¥e) 05 OSE Clee 8 ats ares iro ote tite aan ples eee caer Mie Okan ate aN A Q 
Tomato stuffed with celery and baked...................020.05- 2 
SEMI UDEATISE OUCOSDan seri cious ute a eaege aoe tk Meee oa uneece seis 2 
Date salad—6 dates with 3 marshmallows—and lettuce with cream 
AMGLTING, Bot Se 6 COCA OG AOE 3 EEO SRG RAT Om er aE nT eRe Ce 1 
Heshiceusreac aes mr ARE NC ha tart ok i aa ers hac ope of etenes een neraueiays 3 
N@olass om uberouall keyor, seesers cee ielee accross acre trucks aan sors im tseetroseey ETN avis "f 
19 665 


{CUE ce-cmobold omc olmnae Ot DOONT HOT OD co COO DI Oc ced 6 commen 46 2,391 
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Specimen Diet 3 


BREAKFAST: 
Small"baked apple: pa, S ave ceatapn cca o seakeey Neon Res oy ee ee 
beat psp..corm dakes withi+s glass milks i... seer reales tae 


1 small 
2 strips 
Sugar 5 


S1ECE COHSUSS Siri hic, Ane gchar Ge) SR ee eat 
unsalted:erisp: bacomss ania ne a cinuy eeean Sete epee 
LF) GR OREO BOT EOL RON On ee Osea OR hh OG Dace NE As 


VESEOAD MD ULLERS styac ete on ensee ne bis Raetecar ee esa rhe Mey a arenes oe ana 
Cunicoflee; with) Sotbspy Creal aspen: ote ene crete vane 


DINNER: 
1 small 


bakedspotatoss. 5) dicvcsmie scent ele? et ee ene tne 


3 heaping tbsp. spinach or beet greens.........:..-2..0.2. 050005 
Large tomato salad with 14 tbsp. regular mayonnaise............ 
Meormmrmusin or average slice bread aca. /. Wee a be othe eek 
2 ho thspsorange ice. eA, sarec oe ee Le ee ne 
WE lags MMe sheer a iicic uli Seovoitn ae ait Canis totey See ee mee 


SUPPER: 


1 slice creamed toast—3 tbsp. cream sauce—served.............. 
Sas thsp. buttered: carrots, jes. en oak te ae cee ee eae 
Spinach salad with 44 hard boiled egg and 4% tbsp. mayonnaise... 
Appleswhip: +orofrecipe tes a.qac oem ichn ae oe ae No a ee mae 
DS lass stills; in ccs Bena ie cues Char eae eS ean oe eee Cs 


Protein Calories 


19 


668 


1,033 


679 


2,380 


ae 
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Specimen Diet 4 
Protein Calories 


BREAKFAST: 
1 fresh peach, strawberries or 2 slices fresh pineapple............. 1 
SPUDsPsOaLealemergenee werent shawl A aa Sake a 4 
iRoachettes stonmtoastee vies: Wise heh cents ok Wisma tegen 9 
Patpspy puttersdytbsps Cream! 5 64. as osbetcacat aeie ace 3 
OrtspesurareR: sen.) shea. MR ReeR EAE. cd A Wel stue ha cath ke, 
CLIC EE See solace Scere pcan eae te mE Se ee 
17 793 
DINNER: 
Aaneroastilamios i slice, with: mint salice:. 2.05.00. 05 6s. Le 15 
Banat Spee mashed ypOtaLOeS ar messin tet min ain eros tree Mee rate a 3 
SEU SPe pp beredyCatilil owels. eae yaar ue nel: soe SU oA 1 
A. h. lettuce with vinegar or lemon juice...................0..-- 
debrencherollvor:sticeibreadiy -pevciat wots fechas ae aa eines ee 3 
SPAMS eCREATMONO MN pee Rice er ee Nt ae Neo nee tek meme ee a 8 
IDUDCeD meat SDA ae eramie tis oP tel eh ecdeay anit ty nok MN este eae 
Ie ciaesaril cme mere Monet: ort SS dent 8 ME Nh me tee soc pee nit a tt 
37 960 
SUPPER: 
Grpanned Oysters Ont arslice LOast ens yo mis eigen ay cen 8 
Pabegt sis SECCNS OL DEALS! ae Sopra dors lanier lelobe tere eae anes 2 
Fruit salad (4% each canned peach and pear) with creamed dressing. 1 
eres Vet es CE LEL VDP oe toa Ne ee es Goeth Gi eas SE Tae a ark rate so es BRET aw 0 
AGUS RS OLUICLISEARGIE) rte ts ea ny ote cy eae an AOA) Pecan 4 
ieplburemmiulke out bsp bUtbetns sai aer cma eiugins otters cards 6 
21 646 


EU tale eters en crcfecs cls Phare sn ont S Aieie, Gisiale laset sc: aap teers: Saal al 75 2,399 
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Specimen Dret 5 


Protein Calories 


BREAKFAST: 
4h. tbsp. strawberries or 
Vora ed SOLAN Cone cee ee ee en aon i PaaS Reh ote Be Oe AIPA 1 
MhstbsppklsOlrorsoatmeale eo.) Ae eee nee eee eee keen eee 2 
BSIGES CRISP DACOM a ba W eet nares aiee sks hore ho eC 3 
lwholetwheat muti (cooled ss... vacate Skeet erie eaclaeaena 3 
oe L DST: OUUbET2 ein cuclevale ti ecere rune cca cs ick wee eRe cae TE 
Ast OSD ACreaG wee ny Sa hon aes, as See oe ete eae eed are ee mae eee 3 
CotheevwithsOutspn SURAI seas comic ae = iui = eee eae eect en 
12 
Dinner: 
A. h. broiled mackerel or large serving trout with lemon.......... 12 
Smallisized baked potatoe «aa sucks feces Acie: Meee a ees Q 
Ps RC DSp PeCECDS ace egere eed eee = meek eee ee 2 
Average serving tomato salad with lettuce and 14 tbsp. mayonnaise 2 
1 corn muffin or average sized slice bread...............02---00+- 3 
Otangences2 che tbspecer sarees Sade Caer eee as to Meh eMac: 1 
Reolass tails pe seyaty slots akc tte aaa cee ee ee ee ee " 
USES) OU LCE Gs. act ie ceo cen hen Gee a eRe eae teen oe 
29 
SUPPER: 
Shirred seg oi... ses cusedas rts Memcmua oe stores aoa uote pearance Uf 
2 h. tbsp. baked macaroni with tomatoes......................- 3 
Srhatbspmbublereducarrotssce reels in ht cae ake ar aeee eee meee 1 
Spinach salad with 14 tbsp. mayonnaise........................ 2 
damenslice dread fan leatesc Un omen. eer iat Ae ee erect ae ee 3 
IStDSp a DULter arcs Al i Ac gs de erro k ce or ysl tines eee mete eee ae a 
Beach saiees (Le SliCe) 1 ase econo eae atv Re, Meche or 
Np orlssrbout bereits. diets ee, See tee eer ee ee 6 
22 
EL OUST trucker toting «cttatceGeuceen ks Ord oa RCO eo AUER oy Oe eae 63 


788 


1,018 


606 
2,412 


“7 
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Specimen Diet 6 
Protein Calories 
BREAKFAST: 
¥g grapefruit 
Poached egg on toasted buttered shredded wheat and 2 slices thin 


CEEST aA COTE Ne neue re rE MM RR TN McMann cote Yi Nt 13 
Hho TEE ET ed a, eal awe Nee ety ERS Dace 
SRLS aSUP AE Tee tees en reePeeee ain ste RR aad Sete Mane tae oo 
Collee-with!2 thsp.sheavyseream: 4.6. 28s. c cs oe ev ns cen 1 
14 670 
DINNER: 
Meshelpingioastschicken tener. er yen het neva Hots) seen de 25 
Whespingstbsprriceswith butter em sco Acccnic castes ee wes as 3 
2 heaping tbsp. cauliflower with butter......................... 1 
PENEA PU CELOSD eSQUAS LL sane tee Me Ie Gm cn neh oS enact: 1 
pet tuceuwat a vinegar yaiysiccy,  erciene heck Polska he casthays clone osfbeus 
3 small stalks celery and 3 green olives......................25. 1 
Apple tapioca with 1 tbsp. whipped cream...................... 1 
eos eS CCuD ead JOLsTONIAI ees = Grated ad sce capri tts pw acheas eae, ee 3 
Th Get eat Mes | LA Ne CAE REE) Re oP manent Cane od rina Lanes Fe 7 
HERE La Spo oe ULC een tact ne cachet ene cores eS Sota See RSet ae Mun bade ia ten GeO 
42 1,056 
SUPPER: 
GipANEdLOVSters: Gime Slice*LOASL a: aeons ca nga. ome a ao 8 
PAleEb spa eCreamnedspOvalOesi raya jnd ahs. nose ilen cee nom pain tees 2 
Ca MUDSPyStnin pa DEANS pi cot eee Rates. ct ataktnccerd Eee omrahys See ee 
NB tens MSIICECPLOUIA LOM 1 fuente aerate eas Mia fe agers eharis se ee 2 
1 baked banana with 1 tsp. sugar and lemon juice............... 1 
1 tbsp. butter 
Be lassuiker per eer they sneer cree ese estnisin estes enscemeae w Ao- a : 7 
20 664 


SESE LMP ATER TT TRS issn rakele it ctemoweih ara toce els vteicauelin aupyer eile! sa 76 2,390 


ATA NUTRITION AND DIET 


RECIPES FOR DISHES APPROPRIATE FOR THE PATIENT WITH 


NEPHRITIS 
Carbo- 


hydrate Protein Fat Calories 


Bran Murrins: 
1 egg 
1 measuring cup butter milk 
2 tbsp. melted fat 
1g measuring cup flour 
1g measuring cup meal 
1 measuring cup Kellogg’s bran 
1h. tsp. baking powder 
Y tsp. salt 


Makes one dozen medium muffins 


Hachamutinicontainss. ote a. tae eee ese ieee 8.3 yey 2.2 


SPINACH SALAD: 
2 h. tbsp. cold spinach pressed and chilled in mold; may be gar- 
nished with a bit of hard boiled egg or sliced tomatoes and tsp. 
HAY ONTIAISO\. co Aas wcAoceate eet ee Foo aT ee SE Ee 2 


Mayonnaise Maver witH MINERAL OIL: 


— 


100.4 20.5 27.1 


57 


Make same as ordinary mayonnaise only use mineral oil (1 pt. to 1 egg and leave out 


salt if desired). 


PANNED Oysters: 
Dix large wysterst obras esecds a u.cbsmmiaas nice eee a ee eee a ee ee 5.2 
Drain oysters and drop on hot butter pan for few seconds, turn and 

serveihot onuuedium slice toast.s.n. +2 eae nei ee 


eo 


CrEAM DressINc: 
DEUS WHIP DEC: CLEA ra.25 beta direc meets eee eae 
UL FUS Toa SUSAR secre pcre (ay snes « com: xls Sie otal acdsee ener hay ooh eng oae re ane ete 
istsp. lemony jUiGes Metis nts a eee cate aan of ean 
Ap daeh. Ob pa prikais trseccsaic se pave tischetic areas reine ee ee 
Mix well and serve on fruit salads = 1 


CREAM SAUCE: 


3 tbsp. = 1.8 


SpPANisH Cruam No, 1 (one serving): 
4 tbsp. medium cream 
1 tsp. sugar 
1 egg white 


) 


125 


91 


4/ 
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SPANISH CREAM No. 2: 
PPRee CoP ret BSS COLA ELE et aA ce 4 Dip aut ieee veg ew 
ZIM AUDSDVGUSAL SET hee aaa ee eee ST A ot 


tL GENS Goo nav ate alg ner imi Lace CoLge Cee ead al ae eee es aa 
Hechspreoberrycorvotherlayoringy | inh aoe esheets. of. an 
Two heaping tbsp. = 12 204 


Orance Ice: 
2 GSC MIOLAN rey tliCe ar wre ey eye oe Acre Paper Week Oe 
PARC ELeTM ON ST TICE setae eo enin ee bs shan? Eee eee SE md ng ihe ee 
EAE CUD ASU Ca Lee pane Se LE hk Aa the Mean ENE SRI 
MB CU pw ALOK sees tee ey an ache adn oe eae ae Ne hao, 
Ein poke2 Oran pes a mae re hac PCa Rin Tech Na etal Cy IO bas 
2 heaping tbsp. = 1 312 


AppLe Wuip: (one serving) Protein 4 Calories 310 
1 medium baked apple 
3 tsp. sugar 
1 egg white 
Put apple through sieve, add sugar, then egg white beaten stiff 


Snow Puppine: (one serving) Protein 1 Calories 134 
34 cup water 
1h. tsp. gelatin 
2h. tbsp. sugar 
1 tsp. lemon juice and rind of one lemon 
1 egg white 
4h. tbsp. 


AppLe Taproca: (one serving) Calories 226 
la. s. apple 
2 tsp. sugar 
1g cup water 
1 tbsp. minute tapioca 
Nutmeg 
1 tsp. butter 


Baxep Eca Cusrarp: (one serving) Protein 5 Calories 350 
4 tbsp. cream 
4 tbsp. water 
1 tsp. sugar 
1 egg yolk 


Sorr CustTarD: (one serving) Protein 4 Calories 131 


1g glass milk 

1 heaping tbsp. sugar 
1 egg yolk 

Nutmeg 

4 tbsp. to serving 
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NEPHRITIC DIET LIST OF O'HARE 


O’Hare!’ and his associates have devised a simple and thoroughly 
satisfactory method for directing the diet of their patients at the Peter 


Bent Brigham Hospital. This is especially useful for the management 


of nephritis in the home. 


Any combination of the foods listed below may be selected. 

Foods not listed below must not be taken. 

In Groups 1 and 2 there is a restriction in the total amount. 

The foods in these groups must be served in full or half portions. 

A full portion in Group 1 counts 1. 

A full portion in Group 2 counts 2. 

In Group 3 the quantity of each is not restricted, although you are urged to use 
discretion. 

Points on recipes to count as indicated. 


YOUR TOTAL SCORE KOR THN DAY SHOULDIBE. noes neo eee 
YOuR TOTAL AMOUNT: OF FLUID SHOULD BE... 22s ees ice so vm sien Pints 


Do not add salt or spices to the food after it has been cooked. 


Group 1 
(Each full portion counts 1) 


Full Portion Vegetables, Etc. Full Portion 


Bread (white)........ 1 av. slice Baked beans........... 1 tbsp. 
Bread (graham)...... 1 av. slice Lima beans............ 144 tbsp. 
Uneeda biscuit....... 5 crackers Potato, creamed....... 1 tbsp. 
Shredded wheat...... 1 biscuit Potato, mashed........ 114 tbsp. 
Graham crackers..... 5 crackers Potato, baked... co... .: 1144 med. 
Cereals, Ete. Potato; boiled. <<: 425. 1144 med. 
Oatmeal a... fe ak 2 tbsp.* Canned Corna. scents 216 tbsp. 
Boiled rice........... 3 tbsp Green peas............ 2 tbsp. 
Cornmeal mush....... 4 tbsp Beets 2.85 5 ocr ante Oy COB 
Cream of wheat...... 6 tbsp Spiwachinn.cc owes ie eeu Ds 
Barina. ease awn. GC LDSp. Bananas recite 2 large 
Macaroni......,...... 414 tbsp. Cream, heavy .cai nce: 28 cup 
Group 2 
(Each full portion counts 2) 
Full Portion Fish Full Portion 
NETS er mene caret 1 glass Cod, boiled\a.tancces ce 1 ele 14” 
Dedede Ae Gein na 1 egg Haddock, boiled....... Xe ee Oa 
Eggs (scrambled)..... 144 tbsp. Halibut, boiled........ OK Xe 
Flour, sifted.......... 24 cup Mackerel boilediie 9 1/1 cae a 
Meats Salmons boilediaa ne LY ea 
Lamb chop, broiled... 24 chop Smieltsc 5... heen eA UO GSR 
Lamb,roast. 22 :e.-0, 18 6 O16 Ue a Oysters eee eee 7 oysters 
Beef: sroastanscat ce OF xe eeu Crabmeat, canned...... 2 tbsp. 
Beef steak, broiled.... 2’ X 1 X 1” Salmon, canned........ 144 tbsp. 
Chicken, roast........ BME eRe Se Lal Shrimp, canned........ 6 small 


* All tablespoonfuls are “rounded.” 
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Group 3 
(No restriction) 
Vegetables Fruit Miscellaneous 

Asparagus Apple Sugar 
Cabbage Apricot Maple sugar 
Carrots Blueberries Syrup 
Cauliflower Cherries Honey 
Celery | Cranberries Candy 
Cucumbers Grapefruit 4 dates a day 
Lettuce Grapes 3 Sunshine arrowroot 
Mushrooms Muskmelon cookies a day 
String beans Lemons Cornstarch 
Tomato (fresh) Oranges Arrowroot 
Tomato (cooked) Peaches Tapioca 
Onions Pears Post-toasties 
Squash Pineapple Butter 
Turnips Plums Olive oil 

Prunes 

Raspberries 

Strawberries 

Watermelon 


On this sheet are most of the ordinary foodstuffs used in any home. 
are divided into three groups according to the amount of protein in them. 
3, there is so little protein that one can ordinarily ignore it. 
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These foods 
In Group 
In Group 1, each full 


portion (indicated to the right of each foodstuff) contains approximately 4 Gm. of 
protein. In Group 2, each full portion contains approximately 8 Gm. of protein. 
To make it still simpler, we avoid mentioning grams and instruct the patient that each 
full portion in Group 1 counts one point. In Group 2, it counts two points. The 
number of points for the day is inserted in the blank space left for that purpose at the 
top of the sheet. A low protein diet would be represented by seven points (28 Gm.). 
A very generous protein diet—for a nephritic patient—would be equivalent to fifteen 
points (60 Gm.). Another blank line for the prescription of the amount of fluid is, 
placed immediately under the prescription of protein. The physician may use his 
own discretion about allowing tea or coffee or substitutes for these. The patients are 
not allowed to add salt to the food after it comes to the table. The average patient 
under this regimen does not get more than 4 or 5 Gm. of salt a day. If he is edematous, 
we can still further decrease the salt by ordering fresh butter, salt-poor bread, vege- 
tables, meats, etc., boiled free from salt, and, if necessary, the use of distilled water 
whenever water is used in the diet. The former method reduces the salt intake to 
approximately 2,0 Gm. a day, and the latter to perhaps as low as 0.5 Gm. a day. 
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NEPHRITIC RECIPES (O'HARE) 


Rice Pudding—2 Points 


1% cup boiled rice. 
44 cup milk. 
Ye, eBg. 
2 tsp. sugar. 
2 tsp. raisins. 
To the slightly beaten egg, add milk 
and other ingredients. Bake in moderate 
oven until lightly browned. 


Vegetable Soup—0 Points 


2 tbsp. onions, chopped. 
2 tbsp. carrots, chopped. 
2 tbsp. turnips, chopped. 
3 tbsp. celery, chopped. 
2 tbsp. butter. 
1 pint water. 
Cook all the vegetables in butter for 
3 minutes. Add the water and boil 34 
hour or until vegetables are soft. 


Ice Cream—1 Point 


2g cup cream flavored as desired with 
fruit from Group 3 and sugar. 


Cup Cakes — 2 = 1 Point 
3 tbsp. butter. 
4 cup (scant) sugar. 
le egg. 
14 cup milk. 
28 cup flour. 
Y% tsp. vanilla. 
114 tsp. baking powder. 
(Ryzon or Dr. Price’s). 
Make into 6 cakes. 


Short Cake — 2 = 1 Point 


14% cup sifted flour. 

2 tbsp. lard or butter S. P. 
44 cup (scant) milk. 

2 tsp. baking powder. 


Mix as biscuits and make into 8 biscuits. 


Individual Pie—1 Point 
4% cup flour. 
114 tbsp. lard. 
4 tsp. baking powder (Ryzon or Dr. 
Price’s). 
Ice water to make a stiff dough. 

This pie may be made with any fruit 
from Group 3 for filling. Cornstarch 
instead of flour should be used for thick- 
ening. 


Bavarian Cream—1}4 Points 


1 tsp. granulated gelatin. 

1% tbsp. cold water. 

14 cup cream, whipped. 

1 tsp. lemon juice. 

2 tsp. sugar. 

14 canned peach chopped fine. 
14 cup boiling water. 

Soak gelatin in cold water, dissolve it 
in boiling water; add lemon juice and 
sugar and chill until it is the consistency 
of heavy molasses. Stir in peach pulp 
or other fruit from Group 3; fold in whip- 
ped cream. Chill. 


Baked Custard—2 Points 
¥ cup milk. 
egg. 
34 tbsp. sugar. 
Flavor with caramel or vanilla. 

Beat egg slightly; add milk and other 
ingredients. Pour into mold and bake in 
moderate oven with mold standing in pan 
of water. Norn: This custard may be 
steamed or boiled. 

Tapioca Cream—1 Point 
14 cup milk. 
1 tbsp. (scant) tapioca soaked overnight 
in 3 tbsp. cold water. 
14 tsp. vanilla. 
4% egg. 
1 tbsp. sugar. 

Drain tapioca, mix with sugar and add 
slowly to milk scalding in double boiler. 
Cook till tapioca is clear. Stir in gradu- 
ally the beaten 14 egg yolk; fold in lightly 
the beaten 14 white. 


Creamed Vegetable Soups—1 Point 
44 cup strained vegetables from Group 3. 
46 cup milk. 

Thicken with 1 or 2 tsp. cornstarch 
moistened in 1 tbsp. cold water. 

Pineapple Mousse—14 Point 
4% cup cream, heavy. 
14 tbsp. shredded pineapple. 
16 tsp. lemon juice. ~ 
| tbsp. sugar. 

Whip cream, then fold in other ingredi- 
ents, previously mixed. Pour into mold, 
cover, and pack in 8 parts ice to 1 part 
salt, for 114 hours or until frozen through. 
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Blanc Mange—1 Point 
216 tsp. cornstarch. 
34 tbsp. sugar. 
16 cup milk. 
2 tbsp. cold water. 
4 tsp. vanilla. 

Heat milk in double boiler, add corn- 
starch moistened in cold water and sugar. 
Cook until well thickened, add vanilla 
and chill, Fruit from Group 3 may be 
added. 

Water Ice—0 Points 


Any combination of fruit from Group 3 
sweetened and frozen. 
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Nephritic Dressing—0 Points 

(As used on salad, does not count any 
points.) 

1 egg yolk. 

114 cups salad oil. 

4 or 5 tsp. lemon juice. 

1 tsp. sugar. 


Beat the egg yolk, add 1 or 2 drops of 
lemon juice. Then drop by drop beat in 
the salad oil. Thin down with the lemon 
juice, adding only part of it at a time. 
Add sugar last, 


BASE-FORMING DIETS 


The acid-forming and base-forming qualities of the food are believed 
by many clinicians to influence materially the course of nephritis. 
Sansum, Blatherwick and Smith’? have seen marked improvement 


follow the use of diets which are predominatingly basic. 


Below are 


given their tables of acid-forming and alkali-forming foods, together 


with a sample dietary: 


TaBLE 3.—Acidity of Certain Foods (Sansum, Blatherwick & Smith) 


Per 
Hundred 
Grams 
SREAC ARETE HG sieht ae Ee RE Eel ice ne CAT eI IN aed Q.7 
Bread awholes wheats et 7 Rae terete Wine Ain or ninliatednesirs Paths stoyeve 3.0 
Worniswect eG riod oy bepret tayS aa ce! chat Atte wh in votes tater orate ihe ee 5.95 
CCTAG KC CESMANE PIE ae fas RCS A eae Bait dra vidoe kk apap kien th 6 7.81 
CrATWELLICS Pere es Reem Tone om can SON ota ls Sra cameo re ee a3 
[DEER hs CO Om Bunce Ces he Op Pky PEELE LAND: Catt irr a RMA, AOL eraetie 86 RENCE 11.10 
[Byofe Sy TMNP Se ald. of BLOW uy. Ste late nea re READ MOR DEN CRIES ee Oe) Oe Rar ACRE 5.24 
Biecey olla mraniyar eats aes tae encima n asap aside wna ae 26 .69 
jig Ltr LOC kaeep ae ape Conan sara canna) eoneie  crokerelpgattincan Sis di de 16.07 
ishity pL e Meee Man are ate peksnsych asker Sleutuaht quar ince yesaetre so ayes 11.81 
IMica tat ce tel ccnim ee ei ate At Corre enti cle ttcs Aen Piucdeng eee ees. aye bh. h 13.91 
(Viet ERO RICer err rere Aart oe, Stee er rkia a oy wsienaregs doe eet etm 17.01 
INCH EMTAROE ORC eo etree turers chin a acer eine er Shee Ri 10.36 
Meat, pork, lean.......-.. 0.00 e seen RUNES) cto, eases LDS G, 
Meats rabbiths 5 valet: « CELA OE RIKI cB sales 4c ot ois uO) 
IN Tees AVE AAG Slee a cle the Eee) LO ORE URC ORE ncn an Rear chee ico 13.52 
Ov ctersamae rr mmr ep r te petit Be vent anh da idle t,t oh) wen shale fh 30.00 
(Oates eee nine pee ta PERRIN Gls Cats eases oa yeh iegetsiwrinre s 12.93 
TEESE H ARID cs oo Sechelt bk GA aaS tet i ieee MRO CRT: Crt ers enone eee 3.9 
TEATS ONIN Gos oo tanga onen « cod ERtOLe G FOE SOIR eG Eon Sree re © *% 
CCM TE Ee eat eR usted Ak on. te-« essed wuaeaias hanes a oh 8.1 


* The ash of these foods is alkaline, but because of contained substances which form 
hippuric acid in the body, they increase the acidity of the urine. 
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Tasir 4.—Alkali-producing Foods (Sansum, Blatherwick & Smith) 


Per 
Hundred 

Grams 
UN NCGV0) 06 | pe a COR On RRR oo re ow cin eth euemaro aroiimlace Ofg-U'S 12.38 

Un) 0) (oer 3 Hee eee Pe anc On As 6.ctn Housing ac See 
NSPAaTAQUS: Salat ee oe Oo de ae erage Meee ree 81 

Bavidge rsiiad concen catalan eee Be ae ie eee ene 5.56* 
Beatis-dried ot, atta dosh ben an ee ie eee 23.87 
Beans lina ariel t . Sau. opssee. eisai ae  eee eer ee 41.65 
foe I eae a a Ren ee MAA eRe terten ete aaa desea ia'dy> c 10.86 
(OF oy, ene anne eee AA ree Ae Nn ard ea Se, wee ee Os A. 34 
Carrotsee cross occ. oe tera GE ee eee ee ees 10.82 
Cauliflower jue 3.2 eles eee ge ee en eee 5.33 
Celery srciis decsiwt  S Sine sig Sh acer ie ergs rece aa eee ee 7.78 
COW AYSCLE TUDO Rl tee ean eer ALA er eR eee SURE TN Sembee. BMS Ecce Bic ai & 7 AQ 
Currants: ried ss <.dcc gatas crass ie cnn Eee oer eerie eee 5.97 
MSTMODS S/R Fo cgesh GBees eae a3, a) eee ea iO cle 5.45 
SEEING Gor tenaatenteicotetis ces ey io Sren Tea de ees = SR nde eves ciate oie ea if breesr4 
1 1 eared Sh ge RT, oe le Sih Sc 278% 

IMSS] Grass odio se Bie ceo Sis ade “Base acetate ger ees Mee ieee TAT* 

QUAM S a eal vias ste lr ORS sera ach ove Pte otter yaa 5.61* 
P@aGhes © 5. 66.0 che fold Pe ot had SR renee Ie RO OS 5.04 
i232 Paz |g 20 URE ARS re Mee NON, Are ois ay at ey De SIN 3 7.07 

PO GAT OCG Fes 145" sral a Bs oe Ge Hat aR ake) US SER Oe 
Ra diphes sce sca. st tteieatier eee ieee Oe eee eee 2.87 
RAISINS Severs un, se etAS als Acta eases eee Re ee 23.68 
Abbi tt) a-ha me Mes ie AMSA APE re EPMA Coes ere ea Als se Sh 6 2.68 


* These foods have been found experimentally to be very efficient in reducing the 
acidity of the body. 


A Basic (Alkaline) Diet (as Served) (Sansum, Blatherwick & Smith) 


BREAKFAST 
Baked Apple with Cream 
Bacon 
¥ Slice Toast Jelly Butter 
1 Glass Orange Juice 1 Glass Milk 
Luncu 
Baked Stuffed Potato Beets in Cream 
Combination Vegetable Salad 
14 Slice Bread Butter Olives 
Iced Cantaloupe 
1 Glass Orange Juice # 1 Glass Milk 
DINNER 
Cream of Spinach Soup 
Escalloped Potatoes Buttered Peas and Carrots ~ 
California Fruit Salad 
14 Slice Bread ° Butter 
Apricot Ice Cream 
1 Glass Orange Juice Raisins 


Nuts 
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DISEASES OF THE URINARY PASSAGES 


Pyelitis and Pyelonephrosis.—These conditions demand a type of 
dietary regulation which is suitable for almost any febrile disease. The 
severity of the infection, the height of the fever and the extent of the 
prostration should determine the degree of restriction. Simple, easily 
digested, nourishing food is needed. Milk should find a prominent 
place in the diet, to which should be added gruels with cream, soft 
boiled or poached eggs, toast or bread, butter and preserves. Orange 
juice and stewed fruits should also be given. The simpler desserts, 
such as rice or tapioca pudding and cup custard, are also permissible. 
There is danger always, particularly if the disease is long continued, 
that the restriction of food will be too rigid. In general, the diets 
advised for typhoid fever are suitable in the severer forms of this 
disease. Patients with the milder forms may be given more liberal 
diets, in which may be included tender meats, cooked fruits and the 
more easily digested vegetables. 

Hydronephrosis and Tumors.—These diseases of the kidney require 
only such dietary regulation as is made necessary by the resulting 
impairment of renal function and the general debility. Diets suitable 
in renal impairment were discussed with chronic nephritis. 

Phosphaturia, Oxaluria, Uraturia.—The colloids of the urine enable 
it to hold crystalloids in solution in much greater concentration than 
otherwise would be possible, which explains why the phosphates, 
oxalates and urates dissolved in the urine greatly exceed what would 
be the saturation point of a simple watery solution. In those disorders 
in which these salts are precipitated in abnormal quantities the fault 
is not primarily in their concentration; most often the concentration 
does not transcend normal limits. There is probably some change in 
the physico-chemical equilibrium of colloids and salts which impairs 
the “‘protective”’ influence of the colloids and thus permits a state of 
relative supersaturation to obtain. There are, then, three chief fac- 
tors which determine the formation of urinary deposits: (1) concen- 
tration of the salt in question, (2) reaction of the urine, and (3) the 
protective influence of the colloids. The first factor in the vast major- 
ity of instances is of little or no influence; the second is of contributory 
influence; the last named is probably the chief factor. 

Phosphaturia signifies a milky or cloudy appearance of the urine 
due to the presence of large numbers of phosphate crystals. This is 
not a disease but is a metabolic disturbance which may occur undera 
variety of conditions. It is frequently seen in emotional people or 
those who have been under severe mental strain; in such cases it possi- 


bly indicates a disturbance in the nervous control of the regulatory 
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function of the kidney which influences acid base equilibrium. The 
precipitation of phosphate does not necessarily mean that the excretion 
of these salts is increased; it signifies merely lessened solvent power of 
the urine which is due in all probability to an alteration in the 
physico-chemical equilibrium of crystalloids and colloids. It is said 
that the ratio of calcium to phosphorus in the urine is abnormally 
high. Phosphaturia can be recognized by the cloudy appearance of 
the urine as well as the nature of the sediment and by the fact that 
the addition of a few drops of glacial acetic acid will cause the cloud- 
iness to promptly disappear. 

The treatment of phosphaturia consists not only in allaying any 
possibly nervousness which the patient may exhibit (bromides) but 
also in prescribing an acid-forming diet which at the same time is low 
in calcium. Such calcium-poor foods as meat, bread, and the cereal 
grains should be eaten liberally and those which are rich in this ele- ° 
ment, such as milk, eggs and the green vegetables, should as far as is 
consistent with good nutrition be avoided. At the same time the 
effort should be made to increase the acidity of the urine, for which 
purpose inorganic or organic acids may be administered. The same 
thing can possibly be accomplished by lessening gastric acidity. 
(Atropin gr. 14909 three times daily.) 

Oxaluria is a condition in which relatively large amounts of calcium 
oxalate crystals are precipitated in the freshly voided urine. These 
crystals form a large part of most kidney stones. This precipitation of 
calcium oxalate crystals is relatively independent of the reaction of 
the urine and of the concentration of these salts. It may obtain in both 
acid and alkaline urines and in urines which contain no more than the 
normal amount of dissolved oxalates. What, then, causes the precipi- 
tation of these crystals? No doubt a markedly increased oxalate out- 
put can be a favoring factor, but the chief factor, according to 
present-day views, is a lessening of the solvent powers of the urine for 
this salt. This is the accompaniment probably of a disturbance in 
the physico-chemical state of the urine, the nature of which is unknown. 

Oxaluria is easily recognized by the large quantities of calcium oxal- 
ate crystals which appear in the urine. The microscopic appearance 
of these is typical. 

The dietary regulation of oxaluria consists in the restriction of those 
foods which are rich in oxalates. In this respect foods may be grouped 
as follows: 1. Spinach, potatoes, beans, endive, tomatoes, dried figs, 
plums, strawberries, cocoa, chocolate and tea are rich in oxalates and 
should be avoided. 2. Bread, the muscle meats, liver, sweetbreads 
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and the cereal grains contain oxalic acid only in small amounts and 
therefore may be eaten in moderation. 3. Milk, cheese, eggs, butter 
and other fats, peas, rice, cabbage, cauliflower, asparagus, mushrooms, 
apricots, grapes and melons contain little if any oxalic acid and there- 
fore may be taken in liberal amounts. 

Uraturia is a condition in which uric acid or urates are deposited in 
large quantities in the urine. This occurs only in acid urines. Most 
often the fault in this condition is not in the concentration of the urine 
in uric acid but rather in a change in its solvent powers. Ura- 
turia should be clearly distinguished from gout, although both may 
occur in the same patient. The brick-dust sediment of uraturia is 
easily recognized; it disappears with moderate heating. The crystals 
of sodium urate found in this sediment vary greatly in size; they may 
appear in whetstone form or as rosettes. 

The diet of uraturia should as far as possible be purin-free. The 
dietary regulations which were advised above for gout are entirely 
suitable in this disease, the chief feature of which is rigid limitation of 
meat and particularly of glandular organs. Milk and eggs are per- 
mitted. Large quantities of water preferably alkaline waters should 
be taken. 

Kidney Stones.—Kidney stones are of three groups: phosphate, 
oxalate and urate. Usually they contain all three salts but one or the 
other may predominate. Oxalate and urate calculi develop, as a rule, 
in acid urines; the oxalates usually predominate. Phosphatic calculi 
often develop in the alkaline sediment of an infected urinary tract. 
It is difficult to say how much can be accomplished by dietary restric- 
tion. People whose families show a tendency toward the develop- 
ment of kidney stones should as a prophylactic measure practice 
dietary restriction. Asa rule, however, this is not attempted until the 
person already has a stone and wishes to retard its growth or to prevent 
recurrence after removal. If it is possible to obtain a small calculus 
from the urine and to analyze this chemically, the dietary regulation 
will be greatly facilitated. The diets suitable for the several forms of 
kidney stone have been discussed above under the subjects of Phos- 
phaturia, Oxaluria and Uraturia. 
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Tair 5.—Percentage Composition of Twenty-five Renal Calculi (Rosenbloom) * 
ices Maniac RR Rica sa a ol en ede as Le, 


Weight, Moisture, es Uric Acid, PROS 
No. Oxalate, Pentoxid, 
Gm. Per Cent Pa Cenk Per Cent Pan Conk 
i 5.8026 1.37 38 . 30 4.20 50.13 
2 9.1904 4.30 40,60 6:72 58.16 
3 0.5318 5.20 63.81 ae 10.12 
A 2 4525 2.80 (nti? 90.10 
5 16.5630 8.70 33.90 4.80 53.46 
6 1.5012 Delo 3.53 91.20 
Uf 1.3076 0.40 70.22 9.32 18.24 
8 2.4723 1.06 91.30 Gath 3.82 
9 3.1005 W27 72.63 17203 5.70 
10 0.5246 0.60 98 .60 1242 7.30 
11 5.7210 1.34 65,.72 8.21 8.61 
12 0.9205 0.78 90.76 7.92 6.82 
13 0.4678 0.09 92.47 PE AUT 5.12 
14 1.6240 0.63 90.82 oolk 4.18 
15 1.9372 1.30 48 . 26 9.18 9.80 
16 3.0042 3.20 47 .22 6.72 7.56 
17 L. 2361 1.80 93.28 EVAL 4.32 
18 11.2678 1.65 94.27 0.62 3.74 
19 8.5732 3.18 98 .22 0.00 0.42 
20 4.6002 2.75 94.17 1.82 6.10 
Q1 4.7801 0.90 90.32 Wey 5.80 
22 0.9763 0.09 95 .12 0.24 6.22 
23 1.2478 Lee 83.27 aoe 5.18 
24 0.9908 0.78 39.93 762 3.42 
25 3.2005 1.42 86.47 2.24 5.35 
26 8.7632 5.81 82.17 9.35 See 


* This table is taken from Rosenbloom, J.: A Further Study of the Chemical 
Composition of Urinary Calculi, J. A. M. A. 65: 161, 1915. Kahn, M., and Rosen- 
bloom, J.: A Report of Some New Chemical Analyses of Urinary Calculi with Indica- 
tions for Treatment, ibid. 59: 2252, 1912. 

METABOLIC ANOMALIES 

Alkaptonuria.—Alkaptonuria is a disease of intermediary metabo- 
lism, the chief manifestation of which is in the urine. On standing, 
the urine acquires a dark color due to the presence of homogentisic 
acid. This acid is probably a product of normal metabolism which 
in this disease escapes oxidation and, accumulating in the blood 
and tissues, is excreted inthe urine. Eventually, it manifests itself 
in other ways also, by discoloration of the cartilages and occa. 
sionally by chronic arthritis. The seat of destruction of homogentisic 
acid is believed to be the liver, and the metabolic fault of this disease 
is probably to be found in this organ. 

There is a familial tendency toward alkaptonuria which fact leads 
to the belief that it is an inherited anomaly. It is probably always 
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congenital and belongs in what has been called the “inborn errors of 
metabolism.” 

As a rule alkaptonuria causes the patient no discomfort or incon- 
venience. He merely has a dark colored urine. At other times, 
however, a bluish-black discoloration of the cartilages, usually of the 
ear, known as ochronosis, and the chronic arthritis which develops 
later are sufficiently disturbing to demand treatment. 

The recognition of this disease is made easy by the black discolora- 
tion which the urine assumes on standing (ammoniacal fermentation) 
or on the addition of a few drops of a ten per cent solution of sodium 
hydroxide. 

The treatment is aimed at the limitation of homogentisic acid 
formation. Since this acid is derived from the amino-acids, tyrosin 
and phenylalanin, it is necessary to curtail as far as possible the intake 
of these. We can materially limit the exogenous supply of these 
bodies but we cannot, of course, stop the endogenous supply of protein 
cleavage products and the amino-acids which are derived from these. 
Protein metabolism should be reduced to the lowest figure which is 
compatible with nutritive safety. It 1s not feasible to draw distinctions 
as to the kind of protein eaten except as regards milk and milk prod- 
ucts; for casein is especially rich in tyrosin and therefore the adult 
patient with this disease should take as little as possible of milk, cream 
and cheese. The child, however, is so dependent upon milk that even 
in the presence of alkaptonuria he should be permitted a small quantity, 
say one pint daily. The adult can to a certain extent compensate for 
his abstinence from milk by eating large quantities of green vegetables, 
such as lettuce, spinach, cabbage, cauliflower and the like, and secure 
his minerals and vitamins from these sources. 

The degree to which protein restriction can safely be carried is 
difficult always to determine. (See Protein Problem, page 70.) It is 
not wise to eliminate protein altogether from the diet and thus force the 
patient to consume his own tissue proteins. It is best to permit him a 
certain minimal protein intake, the smallest amount which according 
to our estimations will preserve nitrogen balance and insure nutritive 
safety. This is two-thirds to three-fourths of a gram of good protein 
per kilo of body weight per day. In the case of a child the allowance 
should be at least 1Gm. Thusfor a man of 70 kilos, 45 to 50 Gm. 
of good protein daily would be appropriate. In order to accomplish 
this protein reduction without damage it is important that the diet in 
other respects be fully. adequate and that at least 50 per cent of its 
total energy be in the form of carbohydrate. The patient should be 
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given an abundance of cereals, bread and sweet things, and to insure 
sufficient minerals and vitamins, an abundance of fruits and green 
vegetables. 

Cystinuria.—Cystin is an intermediary metabolic product which 
under normal conditions is destroyed as rapidly as it is formed. It 
does not normally appear in the urine except perhaps in minute traces. 
In the disease known as Cystinuria there is some defect of metabolism, 
probably a failure of some ferment, which defect permits cystin to 
escape oxidation and to accumulate in the tissues. It is then excreted 
in the urine where it appears in crystal form and may lead to the pro- 
duction of calculi. Like alkaptonuria it belongs among the “inborn 
errors of metabolism.” 

In the severer forms of cystinuria, particularly if the protein intake 
has been excessive, other amino acids, notably tyrosin, asparagin, 
arginin and lysin may appear in the urine. In the milder forms of 
the disease, however, the metabolic disturbance appears to be limited 
merely to a failure to oxidize the sulphur carrying amino-acid cystin. 

The diagnosis is made by examination of the urimary sediment. 
Because cystin is soluble with difficulty it is readily precipitated from 
the urine; it appears in the form of small, flat hexagonal crystals. If 
the cystin is still in solution a few drops of acetic acid will cause its 
crystals to appear. ‘These crystals are readily soluble in ammonia and 
hydrochloric acid and are insoluble in water, acetic acid and ether. 

This disorder may be accompanied by no symptoms. As a rule, 
however, the crystals are deposited in the kidneys and at other locations 
in the urinary tract and eventually produce symptoms. Cystin cal- 
culi may form in any part of the urinary tract and the resulting symp- 
toms do not differ from those produced by other calculi. The rapidity 
of their growth and their location determine in large measure the 
symptoms. 

Treatment.—The treatment of cystinuria is similar to that of alkap- 
tonuria (see above). This sulphur-carrying amino-acid is a constituent 
of all food proteins. We can by rigidly curtailing the protein intake 
thus lessen the amount of cystin which comes from food, but we cannot 
reduce beyond a certain point the endogenous supply which comes from 
the destruction of the patient’s own tissues. The diet above outlined 
for alkaptonuria is entirely suitable for cystinuria except in one respect ** 
the objection to milk noted in alkaptonuria does not hold good in 
cystinuria; milk need not be restricted further than is indicated by its 
protein content. Klemperer and Jacoby, and. Smillie report satisfac- 
tory results in the treatment of this metabolic anomaly by means of 
protein restriction and the administration of large amounts of alkali. 
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These observers recommend that the urine be kept at all times alkaline 
to litmus. This may be accomplished by the administration of large 
amounts, say four to six grams daily, of sodium bicarbonate. In 
addition the patient should drink large quantities of water. 
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CHAPTER XVII 


DISEASES OF THE DIGESTIVE ORGANS 


GENERAL CONSIDERATIONS 


Disease of the alimentary tract, particularly of the stomach, is 
not so frequent as is commonly believed. True, abdominal discom- 
fort related in point of time to the taking of food, is fairly frequent, 
but it is not necessarily due to disease of the stomach or intestines. 
It may be due to psychic factors, to an overloaded colon, to disease of 
the other abdominal organs, such as the liver, gallbladder or appendix, 
or to disease still more remotely located. The nature of the patient’s 
digestive discomfort can usually be determined with a fair degree of 
accuracy by careful clinical study, but occasionally the underlying 
cause is so remote or so elusive as to escape detection. The problem, 
therefore, is not solely the kind of food needed, but also whether dietary 
restriction at all is advisable. Carefully planned diets suitable for 
organic disease may, if the trouble is purely psychic, make the patient 
worse and, if continued long, perhaps cause permanent invalidism. 
Hence the necessity for a critical study of each patient, with a careful 
weighing of emotional as well as physical factors. 

Foremost among the considerations which determine the suitability 
of diet is that quality of the food which we call digestibility. This has 
never been clearly defined.! For our present purposes, we count as 
most digestible that food which, without injury, gives the patient the 
greatest degree of comfort and satisfaction. Brugsch has attempted to 
define this further by stating that the more closely a food approaches 
the fluid form the more digestible it is, while the greater its residue, 
the more compact its form and the greater its mechanical effect, the 
more difficult it is of digestion. Rehfuss, Hawk and their associates 
have adopted a similar criterion in their assumption that the longer the 
food remains in the stomach the more difficult it is to digest. This 
is the usually accepted guide, butits accuracy is merely approximate, 
and there are many exceptions. Many variables combine to determine* 
the ease or difficulty with which a person will digest a certain food. 
Even in health, personal idiosyncrasy, racial custom, climate, the 


1 For a full discussion of the digestibility of the various foods the reader is referred 
to Chapter IV. 
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weather, the person’s general physical state at the moment, and psychic 
influences are all at times determining factors. In disease there are 
still more variables, and the difficulty is increased accordingly. 

In selecting the patient’s food according to digestibility, the 
physician must rely in part on general experience and in part on the 
carefully scrutinized experience of the individual patient. He must 
be on-his guard, however, against phobias and misconceptions, for 
nervous patients sometimes have the most bizzare ideas as to what 
they can or cannot eat. At times it may be necessary to apply the 
test of “trial and error,” and on the result of this to determine the most 
suitable diet. The scales furnish an excellent answer to this question, 
for if there is satisfactory gain in weight it is evident that the food is 
being digested and assimilated; in addition, a fairly good idea as to the 
completeness with which the food is utilized can be obtained from the 
examination of the feces. 

Since the consistency of the food determines in a measure the work 
demanded of the stomach, liquids and semisolid foods should be given 
when, as in gastritis, the effort is to spare the stomach, and dry foods 
when, as in gastric atony, the purpose is to give it exercise and stimula- 
tion. The old question as to whether it is wholesome to drink water 
with the meals has been emphatically answered in the affirmative by 
Hawk and others. The temperature of the food and drink is worthy of 
comment; it is often necessary to warn particularly against very hot 
or very cold drinks. 

What is the chief object of dietary regulation in diseases of the 
digestive organs? Is it to spare these organs as much as possible and 
thus to permit them through rest to recuperate? In some instances 
such a procedure is good; in others it is bad. In acute gastritis, in 
gastric ulcer and in acute diarrhea, for instance, rest of the digestive 
tract is obviously needed; fluids, chiefly milk, and semisolid foods are 
given. On the other hand, in mild chronic gastritis with subacidity, 
and particularly in functional disorders of psychic origin, too much 
protective therapy may work harm. Chewing stimulates the flow of 
gastric juice and increases gastric acidity, which is of help in diseases 
accompanied by subacidity, but this advantage is lost if the patient 
is not given anything to chew. It is also obvious that to rest the stom- 
ach of a psychasthenic is bad practice; his chief need is to be convinced 
that his digestive organs are competent, and that they can be induced 
to do their work. 

In constructing the diet it is necessary always to take into con- 
sideration the nutritional factors of fundamental importance which 
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were discussed in the first part of this book; that is, caloric value, pro- 
tein content, and the need for vitamins, minerals and roughage. It 
may not be possible in every case to meet all nutritive requirements, 
but effort in this direction should always be made. It is important 
that the patient have enough food to meet in full his need for energy. 
The old starvation treatment of digestive diseases is fortunately now a 
thing of the past, and it is generally recognized that it is difficult to 
cure a patient of any disease (except perhaps acute gastritis) by 
prolonged starvation. The diet should be scrutinized with respect to 
all of the essential nutritive factors. 

Milk is the most useful of all foods in the treatment of gastro- 
intestinal diseases. Not only does it supply the necessary nutritive 
elements more satisfactorily than any other single food, but it throws 
the least possible burden on the digestive tract. True, it is believed 
to cause constipation in some people; but this and the other objections 
which have been offered to its use can usually be overcome, and they 
are greatly outweighed by the advantages. Sugars and sugary foods 
when not too concentrated are usually well borne in most digestive 
disturbances. Concentrated sugary foods, however, especially when 
taken on an empty stomach, will irritate the gastric mucosa; for this 
reason such foods should be taken preferably at the end of the meal. 

The stimulating influence of meat and meat extract is often of 
benefit in the treatment of digestive disorders. It is a popular belief, 
sometimes encouraged by physicians, that abstention from meat will 
cure stomach troubles, but the fallacy of this is seen not only in every- 
day clinical experience, but also in the fact that an animal which has 
been deprived of his stomach can digest and absorb proteins in an 
entirely satisfactory manner. Almost any tender meat is suitable 
except pork; because of its high fat content, many patients find the 
latter difficult to digest. At one time German physicians,\and follow- 
ing them many American physicians, gave patients with stomach 
troubles thin slices of raw ham, but even the originators of this custom 
have now abandoned it. When the patient has no appetite and the 
secretion of gastric juice is limited, meat extracts in the form of 
bouillon or broths aid digestion. On the other hand, there are diseases, 
such for instance as ulcer of the stomach, in which stimulation is to be 
avoided; in these diseases such foods should not be given. NS 

Fats as a rule should be avoided, for they depress the secretion of 
hydrochloric acid and leave the stomach more slowly than other foods. 
On the other hand, there are certain diseases accompanied by hyper- 
acidity in which a high fat diet containing an abundance of cream is 
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desirable. After all, the experience of the individual patient is the 
best guide as to the amount of fat he can comfortably take. 

Gelatin is of peculiar value in the feeding of patients with digestive 
diseases. It is an incomplete protein but because it is well borne and 
because there can be added to it other foods in almost any combination, 
it is a useful article of diet. It may be eaten as a refreshing dessert 
with sugar, cream and various flavoring extracts, or it may be taken 
with meat extracts, in which form it has definite satiety value. 

Appetite profoundly influences digestion (Pawlow); therefore 
an important part of the treatment in many digestive disturbances is 
the stimulation of the desire for food. The so-called bitter tonics and 
similar drugs, except for the psychic effect, are probably valueless 
and should seldom be used. Careful attention to such details as will 
give to the food a distinct appeal is the best means of increasing the 
appetite. The preparation of the food and its amount and variety, 
the arrangement of the tray or table, neatness of linen and utensils, 
surroundings, cheerful atmosphere and a thousand and one other psy- 
chic factors are all of importance. 

The arrangement of the meals both as to frequency and as to 
amount must receive consideration. Even though the usual regimen 
of three meals daily may be suitable, it is necessary to see that the most 
advantageous distribution obtains: in one case more breakfast should 
be eaten and in another a heavier mid-day meal and less supper. In 
many instances, five meals daily should be taken, and in a few (ulcer of 
stomach) the feedings should be even more frequent. 

The care of the mouth is of importance in the interest both of 
efficient mastication and of good appetite. Improved mastication and 
the relief from oral sepsis which follow the institution of needed dental 
work will sometimes put a stop to chronic gastritis. In the same cate- 
gory should be included the removal of diseased tonsils. A clean 
mouth promotes appetite, and in this way also aids digestion. 

Directions as to diet should be explicit. If the patient has a 
genuine disease, exact instructions are obviously necessary, and if his 
troubles are not organic but are largely psychic, it is equally important 
that he be not left to the mercy of his own vagaries. It should be 
emphasized, however, that the physician who gives the patient a 
printed diet slip torn from a pad makes a twofold error. In the first 
place, from a nutritional standpoint such cut and dried methods without 
individualization are always a mistake; in the second place, it is bad 
psychotherapy to let the patient see that he is merely a case; he must 
be treated as an individual, not simply as one of a group. His confi- 
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dence in his physician is likely to be lessened if he is given a printed 
sheet. Written instructions are excellent, oftentimes essential, but 
they must not be printed. 


THE ESOPHAGUS 


Stenosis of the Esophagus.—This condition may be produced by 
pressure from adjacent structures or by intra-esophageal disturbances. 
Among the former, aneurysm and mediastinal growths are most fre- 
quent, while among the latter, particularly in adults, carcinoma and 
cicatricial constriction come first, and after them in the order of fre- 
quency, spasm (cardiospasm), diverticula, and foreign bodies. 

A danger incident to all esophageal obstruction, particularly if it be 
from cancer, is starvation. The first effort always should be to give 
food through the natural channels, but if sufficient nourishment to 
meet the patient’s needs cannot be taken in this manner and starvation 
is imminent, then a gastrostomy opening should be made. Skilful 
dilatation begun early will often obviate this operation. 

The character of treatment, whether by dilation, irradiation or 
otherwise, is determined by the nature of the obstruction, but the diet 
should be essentially the same whatever the cause. The food in 
organic stenosis should be liquid and semiliquid. Milk (1 or 2 quarts 
daily), cream and raw or soft-boiled eggs are the usual foods. When 
the stenosis is not marked, milk toast, cereals with cream and purees 
may also be given. Cream may be added to the milk up to one third 
of its volume, provided this mixture is not too rich for the patient’s 
comfort. It is best to give small amounts of food at frequent intervals, 
which is especially to be recommended when regurgitation is present; 
small amounts of liquid, say a tablespoonful, will sometimes find pas- 
sage into the stomach when larger amounts would be regurgitated. 

When the stenosis appears to be so great that little or no food can 
be taken, it does not necessarily follow that final obstruction is at hand; 
for superimposed inflammatory swelling will occasionally cause com- 
plete obstruction which subsides when the patient is given a short 
rest from instrumentation and mouth feeding. When the obstruction 
permanently reaches the point where sufficient nourishment cannot be 
given by mouth, then gastrostomy should be performed. 

Cardiospasm.—Cardiospasm with dilatation of the esophagué 
above the obstruction is sometimes difficult to distinguish from true 
organic stenosis. It can usually be recognized by the following char- 
acteristics: the obstruction is likely to be more complete than with 
organic stricture, and the proximal dilatation greater; it varies in 
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severity from time to time; occasionally, in this type of obstruction, 
solids can be more easily swallowed than liquids. No special dietary 
precautions are to be observed, except that excessively hot or cold drinks 
and irritating foods should be avoided. Dilation by means of a rubber 
bag designed for this purpose will usually give relief for long periods. 


GASTRITIS 


Acute Gastritis.—This condition always demands the same dietary 
regulation, whether it comes from: (a) gross errors in diet; (b) some 
ingested poison, bacterial or mineral, or (c) the toxin of an infectious 
disease. If either of the two first named causes is still operative when 
the patient is first seen, the stomach should be emptied promptly by 
lavage. Thorough washing with a large quantity of water containing 
a little bicarbonate of soda will remove all food remnants and mucus, 
and in the milder cases will accomplish much toward recovery. After 
the stomach has been thoroughly emptied, it may be well to hasten 
the cleansing process by irrigating the colon. Subsequent purgation 
by means of castor oil or some saline is also advisable. 

For a time no food should be given. The stomach exhibits wonder- 
ful recuperative powers when permitted to rest, and if no food is forced 
on it for a period of from twenty-four to forty-eight hours and the 
original cause of the gastritis is no longer operative, it will as a rule 
promptly recover. Even the water taken by mouth should be 
restricted. To relieve thirst, the patient may take cracked ice, small 
quantities of hot water, or perhaps small amounts of carbonated water. 
If there is nausea, or if prostration is profound, a little dilute alcohol 
in the form of champagne or whiskey diluted with Appollinaris Water 
should be given every three or four hours. In the severer cases, plain 
tap water or glucose solution by rectum by the Murphy drip method 
should be given. Recovery is hastened if the patient is kept in bed. 

After one or two days, feeding is usually begun. Milk is the best 
food. Broths thickened with rice or some other cereal may be taken, 
but milk, milk toast and cereals with cream are to be preferred to the 
more stimulating broths. A soft diet, bland and nonirritating, should 
be continued for a week or ten days, perhaps longer. Milk, cereals 
with cream, toast, butter, preserves, fruit juices, baked apple, rice 
pudding, tapioca pudding, cup custard and soft boiled or poached 
eggs meet these specifications. For several weeks all woody vege- 
tables and other coarse foods should be avoided. Only tender meats 


should be taken. 
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When, as in infectious diseases, the cause of the gastritis persists, 
the liquid diet should be continued. 

Chronic Gastritis.—This is said by many writers to be relatively 
rare, and it is suggested that much of the so-called catarrhal gastritis 
of the older writers represented digestive neuroses or other extra- 
gastric disease (gallbladder, appendix). On the other hand, it is not 
unlikely that a mild degree of chronic inflammation of the gastric 
mucosa, the result of dietary fault, is today a fairly frequent but 
unrecognized disease. Long continued unrecognized gastritis of this 
character will possibly explain the origin of achylia gastrica. 

To distinguish chronic gastritis, from “nervous dyspepsia”’ on the 
one hand, and early carcinoma, on the other, is not always easy. The 
lack of appetite, amounting at times to nausea, the sense of pressure 
and dull epigastric pain after eating, the eructation of food and the 
“heart burn” are all fairly characteristic of gastritis. The absence of 
neurotic stigmas may serve to distinguish it from a gastric neurosis, 
but it should be emphasized that chronic gastritis itself may produce 
all manner of nervous symptoms and may give the patient the appear- 
ance and demeanor of a neurasthenic. Carcinoma of the stomach may 
present any or all of the symptoms above enumerated. It can as a 
rule, but not always, be recognized through its roentgenologic signs. 
Occasionally, in the absence of tumor, the differentiation of the two is 
difficult. Examination of the gastric contents is always of help in the 
recognition of chronic gastritis; although there are exceptions, to war- 
rant this diagnosis the stomach contents should show much mucus and, 
except in the early stages, diminished or absent hydrochloric acid. 

As the result of long continued chronic gastritis the stomach 
mucosa may show extensive changes, both gross and microscopic. In 
the early stages, the glands present little evidence of change although 
there is considerable interstitial infiltration surrounding them. Later 
they show a gradually progressive atrophy, which after many years 
may lead to a true “gastritis progressiva atrophicans.”’ This tendency 
toward atrophy is characteristic of all chronic gastritis, and there is a 
definite relationship between the duration of the gastritis and the 
extent of the glandular atrophy. Occasionally there is a proliferation 
of the mucosa which leads to polyp formation, or the inflammatory 
reaction may involve the submucosa in such a manner as to cause code 
traction and narrowing of the lumen and to produce finally what has 
been called linitis plastica. 

Removal of the cause of the gastritis, if possible, should precede 
attempts at dietetic therapy. The cause may be direct, such for 
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instance as excessive indulgence in alcohol, the use of irritating drugs, 
or indiscretions in diet; or it may be indirect and represent merely a 
phase of some other disease more remotely located. Old drinkers 
have chronic gastritis and present the disease in its typical form. 
Among the irritating drugs which may be responsible, salicylates, 
iodides and drastic purgatives take a prominent place. Among the 
faulty dietary habits which are as common etiologic factors may be 
included the use of highly seasoned foods and of very hot or cold drinks, 
rapid eating with poor mastication, overloading of the stomach, and a 
preference for very coarse foods (vegetarian diets). Prominent among 
the indirect causes are pulmonary tuberculosis and syphilis. Various 
other chronic diseases, notably cirrhosis of the liver, nephritis, diabetes, 
myocardial failure and polyarthritis, may be accompanied by gastritis. 
Removal of the cause if it is direct, or treatment of the underlying 
disorder, if it is indirect, should always come first. 

The dietary treatment of chronic gastritis therefore often consists 
in the correction of errors in eating. The meals should be eaten slowly, 
and the food should be thoroughly masticated. No food which is 
difficult to masticate thoroughly should be permitted. If the teeth 
are at fault, as is frequently the case, they should be taken care of, 
and missing teeth should be replaced by artificial appliances. Since 
the act of mastication stimulates the flow of gastric juice, it is obviously 
much better to prescribe foods which must be chewed, and thus to 
induce an increased flow of hydrochloric acid whenever possible, than 
to administer the necessary acid by mouth. No alcohol should be 
permitted, or, if the patient is an old alcoholic, only small amounts 
with the meals. The food should be simple and should not be highly 
seasoned. Pepper and other seasonings should be used sparingly, and 
only small amounts of salt should be taken. If these rules of hygiene 
are observed and the food is well prepared, its choice is not of great 
importance. 

Milk, in my opinion, is always good in chronic gastritis in spite of 
the many statements to the contrary. The constipation which it is 
sometimes said to cause can be corrected by the use of agar or by milk 
of magnesia. The diarrhea which it may produce is usually dependent 
on the accompanying achylia, and can as a rule be corrected by the 
administration of hydrochloric acid. 

Too much food should not be taken at one time, and to this end it is 
sometimes advisable to give milk or milk and egg at stated intervals 
between meals. All foods should be carefully prepared, and coarse 
particles excluded. Coarse, woody or stringy vegetables, tough meats 
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and bran or whole wheat should not be permitted. Gruels, such as 
rolled oats, farina and cream of wheat are excellent and are well 
borne by the stomach, but in addition, carbohydrate foods which 
require mastication must also be given; toast is excellent for this 
purpose, since it requires chewing and at the same time is of easy 
chymification. It is sometimes well to insist that a good part of the’ 
carbohydrate be in the form of dry toast. 

Vegetables should be served as purees, and in this form can be taken 
in liberal amounts. Likewise, fruits should be eaten cooked. Apples 
and raw fruits are usually harmful, but thoroughly ripe (spotted) 
bananas are, contrary to popular belief, well borne. Fruit juices may 
be taken, among which orange juice, because of its vitamin content, 
should have a prominent place. 

The protein of the diet should come largely from milk and eggs; to a 
less extent, from tender meats. Eggs may be taken in any form except 
fried. Any meat except pork is suitable, but it must be well prepared 
and tender. ‘There is no difference in this connection between white 
and dark meats. Meat stews, if not too highly seasoned, are excellent. 
Dried and smoked meats should be avoided. 

Fats are preferably taken in the form of butter and cream. Crisp 
bacon in small amounts is often good. 

In order to prepare the stomach for food, lavage with lukewarm 
water containing a little bicarbonate of soda is often advisable. It 
may be done daily, preferably before breakfast, and the patient may 
be taught to do it himself. Be reasonably sure, however, that he 
really has the disease, for a neurasthenic should never be started on 
this road. 

The correction of constipation is sometimes demanded. Drugs 
are bad, and it is inadvisable in this disease to give the coarse foods 
usually prescribed for constipation, such as bran, graham bread and 
bulky vegetables. Two remedies are appropriate; mineral oil and 
plain agar. I greatly prefer the latter, because it is less likely to upset 
the stomach, and because it gives to the intestinal contents the neces- 
sary bulk and consistency. It may be eaten as a breakfast food with 
cream and sugar, or it may be taken direct in the mouth (after meals) 
and swallowed with the aid of a little water. The latter method is 
best. From two to four teaspoonfuls daily usually suffice, but it cay 
be safely taken in any reasonable amount. 

A discussion of diet in chronic gastritis would not be complete 
without some mention of the necessity, when the gastric acidity is low or 
achylia is present, of administering diluted hydrochloric acid. This 


DISEASES OF THE DIGESTIVE ORGANS 497 


should be given in doses of 30 drops, or perhaps even a dram or more, 
after meals. 

Chronic Gastritis with Hyperacidity—Such a condition occasionally 
occurs and is difficult to distinguish, except by roentgenologic means, 
from gastric ulcer. The type of diet suitable for this form of gastritis 
differs from that just described in that larger amounts of milk, cream 
and foods rich in protein are desirable. The usual gastritis diet may 
be made suitable by the addition of more milk, more eggs and finely 
chopped meats; or the diet advised for the later weeks of gastric ulcer 
may be found suitable (see page 511). All foods which stimulate gastric 
acidity, such as broths, meat soups and highly seasoned articles should 
be studiously avoided. 


SPECIMEN DIETS SUITABLE IN CHRONIC GASTRITIS 
iB Calories 
7 a. m.: One orange juice 50 


8-8:30, BREAKFAST: 
2 tbsp. oatmeal strained with 1 tsp. sugar and 2 tbsp. cream 
1 poached egg on average sized slice of bread toasted 
1 glass milk 581 


11 a. m.: Milk shake (made with 1 egg, 1 tsp. sugar and milk) 280 


1-1:30, DINNER: 
1 French lamb chop, some fat 
Medium sized baked white potato with 1 tsp. butter 
2 heaping tbsp. spinach 
2 m. s. slice bread toasted 
2h. tbsp. rice custard with 1 tbsp. whipped cream 
1 glass milk 
lé tbsp. butter 1,162 


4p m.: Milk shake 280 


6-6:30, SUPPER: 
2 soft boiled eggs 
2h. tbsp. cream of wheat with 1 tsp. butter 
3h. tbsp. puree of green peas 
1 very ripe banana baked with 1 tsp. sugar and lemon juice 
2 average sized slices stale bread or toast and 1 tbsp. butter 


1 glass milk 940 
8:30 or 9:00, Glass milk 157 
3,450 
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TI. Calories 


7 a. m.: 1 cup warm water with pinch of soda 


e 


8-8:30, BREAKFAST: 
1 m. s. baked apple with 2 tbsp. cream 
2h. tbsp. farina with 2 tsp. sugar and 2 tbsp. cream 
1 shirred egg with 1 st. crisp bacon 
1 a. slice dry toast; 14 tbsp. butter 
1 glass milk 892 


11 a. m.: Milk shake 280 


1-1:30, DinNER: 
A. s. broiled chicken 
1h, tbsp. well cooked rice with 1 tsp. butter 
2h. tbsp. puree of lima beans 
2h. tbsp. egg custard 
2 slices dry toast or stale bread 
1 tbsp. butter; 1 glass milk 1,008 


4p. m.: Milk shake 280 


6-6:30, SUPPER: 
1 egg omelet 
4h. tbsp. creamed potatoes 
2h. tbsp. (well cooked and strained) squash 
3h. tbsp. tapioca pudding 
2 a. s. slices dry toast; 4 tbsp. butter 


1 gl. milk 841 
Breptime: 1 glass milk 157 
ULObAL : CALOLIOS 5 « aiordapdin ¥ ubdtscr oS Moa ee haa na eT ar ee 3,458 


As 
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Hi, Calories 
7 a, m.: Juice of 1 orange 


8-8:30, BREAKFAST: 
3 h. tbsp. cornmeal mush well cooked with 1 tsp. sugar and 2 tbsp. cream 
1 scrambled egg with 2 strips crisp bacon 
1 a. slice bread dry toasted with 2 tsp. butter 
1h. tsp. orange marmalade; 1 glass milk 870 


11: Milk shake y 280 


1-1:30, DINNER: 
A. h. roast lamb 
2 h. tbsp. mashed potatoes 
2 h. tbsp. well cooked spinach 
2 slices dry toast or stale bread; 1 tbsp. butter 
2h. tbsp. rice custard with 1 tbsp. whipped cream 1,024 


4 p. m.: 1 cup malted milk made with 1 cup milk and 1 heaping tbsp. malted 
milk powder 220 


6-6:30, SUPPER: 

2 soft boiled eggs 

M. s. baked potato and 1 tsp. butter 

3h. tbsp. puree of peas 

2 a. s. slices dry toast and 4 tbsp. butter 

2 h. tbsp. Blanc Mange (made with: 
14 h. tbsp. cornstarch 
1 tbsp. sugar 
1 egg 
1 cup milk, flavor) 

1 glass milk 891 


BeptiMe: 1 glass milk 157 


6 ean ate | Ce eve erie, Bl Mee oot Ss Scere ch ei PUA, 1 3,442 
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IV. 
7 a. m.: Juice of one orange 
8-8:30, BREAKFAST: 
2h. tbsp. strained oatmeal with 2 tsp. sugar and 2 thsp. cream 
1 soft boiled egg 
1 a. s. slice dry toast with 14 tbsp. butter and 1 gl. milk 
11 a. m.: Milk shake 
1-1:30, DINNER: 
4 inch patty scraped beef, broiled 
M. s. baked potato with 1 tsp. butter 
2h. tbsp. mashed turnips 
2 a. s. slices dry toast or stale bread with 1 tbsp. butter 
2h. tbsp. Spanish cream with 1 tbsp. whipped cream 
1 glass milk 
4p. m.: Milk shake 
6-6:30, SUPPER: 
1 egg scrambled with 1 tbsp. stewed tomatoes and 1 tsp. butter 
2h. tbsp. cream of wheat with 1 tsp. butter 
2 slices dry toast with 1 tbsp. butter 
Large baked apple with 1 helping tbsp. whipped cream 
1 glass milk 
Beptime: Glass milk 


ELOEA) CAlOPiGsspeataics eis « opti ean te a SL eon eee Eee 
V. 


7 a. m.: Juice of one orange 
8-8:30, BREAKFAST: 
2 heaping tbsp. farina with 1 tsp. sugar and 2 tbsp. cream 
1 shirred egg with 2 st. crisp bacon 
la. -s. slice dry toast with 1 tsp. butter and 1 tsp. jelly 
1 glass milk 
11: Glass milk 
1-1:30, DinnEr: 
1 French lamb chop 
4h. tbsp. creamed potatoes 
2h. tbsp. mashed squash 
2 slices dry toast or stale bread with 44 tbsp. butter 
2h. tbsp. baked egg custard 
1 glass milk 
4p. m.: Milk and egg shake 
6-6:30, SUPPER: 
2 egg omelet 
3h. tbsp. meal mush with 1 tsp. butter 
3h. tbsp. puree of peas 
2 slices zwieback with 2 tsp. butter 
3h. tbsp. tapioca pudding 
1 glass milk 


Brptime: 1 glass milk 


Total calories, 00. 0.05.1 Ses bo eae ee cab 


Calories 


683 
280 


1,108 
280 


Calories 


752 
157 


939 
280 


. » .3, 233 


DISEASES OF THE DIGESTIVE ORGANS 


VI. 
7 a. m.: Juice of one orange 


8-8:30, BREAKFAST: 


501 


Calories 


3 tbsp. cornmeal mush, well cooked (3 to 4 hours) with 1 tsp. sugar and 2 tbsp. 


cream 

1 egg scrambled 

la. s. slice dry toast with 14 tbsp. butter and 
1 tsp. marmalade 

1 glass milk 


11: Milk and egg shake 


1-1:30, DINNER: 
A. h. roast chicken 
1h. tbsp. boiled rice with 1 tsp. butter 
2h. tbsp. puree of lima beans 
2h. tbsp. prune souffle with 1 tbsp. whipped cream 
(44 cup prunes cooked and seeded; 1 egg white) 
2 a. s. slices dry toast with 4 tbsp. butter 
1 glass milk 


4p. m.: 1 glass milk 


6-6:30, SUPPER: 
1 shirred egg 
1m. s. baked potato with 1 tsp. butter 
2h. tbsp. spinach 
2 a. s. slices dry toast with 1 tbsp. butter 
1 very ripe banana baked with 1 tsp. sugar and lemon juice 
1 glass milk 


Breptime: 1 glass milk 


Gate tel aie te ik alee ertcs SaGRGL o CRBs rend a ec act aC aro Oey 


575 


380 


1,084 
157 
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VII. Calories 


7 a. m.: Juice of one orange 
8-8:30, BREAKFAST: 
5h. tbsp. puffed rice with 2 tsp. sugar and 
Y% glass milk and 2 tbsp. cream 
1 soft boiled egg 
2 a. s. slices dry toast with 1 tbsp. butter and 


1 tbsp. apple sauce 811 
1 glass milk 
11: Glass milk 157 


1-1:30, DINNER: 

A. h. very tender roast beef or stew 

2h. tbsp. mashed potatoes 

3 h. tbsp. creamed cabbage 

2h. tbsp. apple tapioca with 1 tbsp. whipped cream 

2 a. s. slices dry toast or stale bread with 1 tbsp. butter 

1 glass milk 935 
4 p. m.: Milk and egg shake 280 


6-6 :30, SUPPER: 
1 egg souffle; 14 tbsp. butter 
Boiled macaroni with 1 tsp. butter 
3h. tbsp. carrots mashed with 1 tsp. butter 
la.s. slice dry toast with 44 tbsp. butter 
1h. tbsp. bread pudding with 1 tbsp. whipped cream 


1 glass milk 786 
Beptime: 1 glass milk 157 
Total calories e743 os kets sah nl he Soe a ROGIER eg al ee ce 3,126 


GASTRIC: AND DUODENAL ULCERS 


In the following discussion little distinction will be drawn between 
gastric and duodenal ulcer. The seats of predilection of both, the pars 
pylorus and the pars horizontalis superior, are biologically the same; 
they have the same pathogenesis, they are subject to the same cor- 
rosive influence of the digestive juices, and they have essentially the 
same symptomatology. True, the duration of the history, the time of 
appearance of pain, the degree of food relief and above all the roent- 
genologic findings when positive, will give evidence as to location. 
But the two respond in like degree to the same type of treatment; 
therefore they demand in principle the same dietary regulation. 

The Pathogenesis of Peptic Ulcer.—This has been the subject of 
diverse opinion based both on clinical speculation and on experimentak* 
evidence. The causes are believed to be of two kinds, predisposing 
and determining. Among the former is included heredity. ‘‘Ulcer 
families” have been reported;? and in this category have been placed 
also certain constitutional states, such for instance as habitus asthe- 
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nicus and status lymphaticus. People who are subject to vagotonia® 
and other nerve disturbances which may lead to localized spasm of 
the gastric musculature‘ are said to be prone to ulcer. Occupation 
may be a predisposing factor in that a stooped-over position or con- 
stant pressure on the epigastrium may be productive of ulcer. 

The gastric juice no doubt plays a mere secondary réle. True, 
hyperacidity and hypersecretion frequently accompany ulcer, but 
whether this is the result of the ulcer or whether all are dependent on a 
common cause, is not of great-moment. Hyperacidity alone does not 
produce ulcer. 

Whatever the influence of predisposing factors, and one cannot but 
question their influence, there is one determining factor which is 
operative in every case; localized interference with the circulation.‘ 
This is essential to the production and continuation of the typical 
ulcer, for without such circulatory disturbance and its resulting ische- 
mia, an erosion or other trauma of the mucosa will, as a rule, promptly 
heal. It is only when the mucosa has been deprived of the protective 
influence of the blood that action by the acid gastric juice is possible. 
Continued digestion of the mucosa under these circumstances tends 
to produce an ever deepening ulcer. 

The manner in which this circulatory disturbance originates is not 
necessarily always the same. It has been suggested that in youthful 
persons reflex nervous influences (vagotonia) may lead to the contrac- 
tion of an arteriole or to spasm in a limited area of musculature, either 
of which can produce a damaging ischemia in the mucosa.® In elderly 
people with arterial disease, thrombosis may have the same effect. 
The belief, however, is gaining ground that infection is most often the 
responsible factor. In fact, many clinicians, following Rosenow,° 
Haden’ and others, believe that infection is the only etiologic factor of 
importance. The evidence seems convincing that the mouth, tonsils 
and accessory nasal cavities may furnish foci from which bacteria gain 
entrance to the blood stream to find lodgment finally in the smaller 
vessels of the gastric and duodenal mucosa. In this manner an area 
of necrosis arises, and being deprived of its blood supply, the resulting 
defect is constantly subjected to the erosive influence of the digestive 
juices. 

Recognition of Peptic Ulcer.—In the majority of instances, this is 
not difficult. In rare instances the ulcer is latent, and as the first 
indication of its presence a copious hemorrhage or even perforation 
appears. Occasionally it will pursue an atypical course, such as will 
give rise to a diagnosis of nervous dyspepsia or of chronic gastritis, and 
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the first intimation of the real trouble is seen at necropsy in a manifest 
round ulcer or in an old scar. As a rule, however, the chronic ulcer 
pursues a typical course and produces characteristic symptoms. The 
epigastric pain, a true hunger pain often described as burning, piercing 
or boring, coming on practically always at the same time after meals, 
sometimes several hours later, is characteristic. The gastric hyper- 
acidity and the presence of occult blood in the feces help in the diag- 
nosis. The persistence of symptoms through weeks, months and 
years, with occasional periods of remission, giving to the disease a 
certain periodicity, is also characteristic. 

Other diseases—appendicitis, cholecystitis, carcinoma and gastric 
neurosis—may simulate ulcer. On physical examination appendicitis 
as a rule gives evidence of a pathologic condition in the right iliac fossa. 
Cholecystitis gives rise to a pain which is likely to be more acute than 
that of ulcer, and which is more frequently localized in the right hypo- 
chondrium. In both of these conditions the distress is more variable 
as to character and as to time of appearance; and neither of them is 
prone to show the remissions exhibited by ulcer. Carcinoma is some- 
times difficult to differentiate from simple ulcer. Advanced years 
and a persistent lack of appetite with particular distaste for meat 
are suggestive of carcinoma. Not infrequently, however, the diagnosis 
cannot be made in the absence of tumor without resorting to roent- 
genography; even when a lesion has the appearance of ulcer on a 
roentgenogram but is of very large size, carcinoma should be sus- 
pected. The gastric neuroses are sometimes difficult to distinguish 
from ulcer because the epigastric distress of either may simulate 
that of the other. Variability of symptoms and their relative inde- 
pendence of diet, together with neurotic stigmas, are always sug- 
gestive of a neurosis. After all, roentgenography offers by far the 
most satisfactory method of recognizing ulcer; the presence of a 
niche, hypertonus, hypotonus, abnormalities of peristalsis and 
abnormal emptying time, sometimes rapid and sometimes delayed, are 
all valuable signs. 

Relative Merits of Medical and Surgical Treatment of Ulcer.— 
This cannot be discussed in full here, even though it were possible for 
me to escape the charge of bias. Briefly, it can be said that a large 
body of medical men of experience are satisfied that prolonged andy 
careful medical treatment will cure the vast majority of patients who 
have peptic ulcers, and that this method of treatment should always be 
given preference; on the other hand, many surgeons are equally con- 
vinced that operation, skillfully performed, offers the safer and surer 
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means of recovery. Skill in either method no doubt gives fair promise 
of success. There are three types of ulcer for which the patient should 
probably always be subjected to operation: the ulcer of three or more 
years’ duration, especially the old calloused ulcer which produces 
obstruction; the ulcer of the elderly patient or the very large ulcer 
which cannot be absolved of the suspicion of being carcinomatous; 
and the ulcer which shows a persistent tendency to bleed. In uncom- 
plicated simple ulcer of relative short duration in youthful people, I 
strongly believe that medical treatment with prolonged rigid dietary 
control should always be the procedure of choice. 

Treatment.—Before dietetic treatment is instituted, it is essential 
that all foci of infection be removed. Pyorrhea should be cured or 
kept under control, dental decay repaired, teeth with apical abscesses 
extracted and diseased tonsils removed.. The use of alcohol and 
tobacco should be stopped. 

The objects of treatment are: (1) rest for the stomach, both motor 
and secretory, and (2) adequate nourishment for the patient. This 
second objective is difficult to attain, especially in the earlier weeks of 
treatment, but it should never be lost sight of. 

Rest in bed is the best means for insuring rest of the stomach; if 
feasible, it should be insisted on during the first three weeks of treat- 
ment. It is of distinct advantage during this period to have the 
patient in a hospital or nursing home, for the discipline and morale of 
an institution helps in the subsequent treatment. Occasionally the 
patient cannot go to bed without prohibitive financial sacrifice. In 
such a case, especially if the ulcer is of brief duration, it is proper to 
permit him to continue his ordinary occupation, but good control 
should be maintained of his daily life, particularly as to the extent of 
his exercise and the amount of his rest. Exercise should be limited to 
that essential to his daily duties, and he should be required to lie down 
an hour each day after the mid-day meal. Ambulatory treatment is a 
makeshift, but if carefully supervised it frequently gives good results. 

Individualization is always advisable. It is unfortunate that the 
proponents of the various dietary plans which have been devised insist 
as a rule that they be followed slavishly. Most of these methods of 
treatment are good in principle, but they are not so good that they can 
be applied unchanged to every case; for any method, no matter how 
meritorius, must be modified occasionally to meet the needs of the 
individual. 

Diet in Gastric Ulcer.—Certain articles of diet are of especial value 
in the treatment of peptic ulcer. Milk always comes first. It should 
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be the sole food in the beginning, the mainstay of the diet as treatment 
proceeds, and an important adjunct to the menu for many years after 
the “cure” has been completed. To the milk may be added cream in 
varying proportions up to one-half the volume. Many patients, 
however, cannot comfortably take such a rich mixture and a few should 
be given merely whole milk. For variety’s sake and to give the milk 
flavor, substances such as cocoa and coffee are often added. In my 
experience, however, it is best to give the milk straight without effort 
at camouflage. Eggs rank next to milk. They may be taken raw, 
soft boiled or poached; from three to six daily are usually given. Next 
in importance come the cooked cereals, oatmeal, farina, cream of wheat, 
etc., in which category should be included also milk toast, mashed 
potatoes and rice. Stewed and preserved fruits with zwieback or dry 
toast (good mastication) may also be given. Orange juice and other 
fruit juices are permissible in the later weeks of treatment. Last in the 
scale of permitted foods come tender meats, fish and the simpler des- 
serts, such as rice or tapioca pudding. 

The criticism has been offered that because of the lack of leafy 
vegetables the foods permitted in the ulcer regimen are deficient in 
vitamins, mineral elements and roughage. The answer is that vita- 
mins and minerals are supplied in fair measure by the milk and orange 
juice, and that the period of rigid dietary restriction is so brief that 
vitamin or mineral shortage will not be seriously felt. Lack of rough- 
age may result in constipation, but as a rule this is prevented by the 
addition of magnesia to the alkaline powders. The further addition of 
plain agar to the diet will give to the intestinal contents the necessary 
bulk and consistency and thus prevent constipation, which can be done 
without injury to the ulcer. It is better to depend on agar than on 
magnesia to counterbalance the constipating influence of the diet. 

Many foods should be prohibited in ulcer. These include: broths 
and all meat soups, dried or smoked meats and those with tough fiber, 
coarse vegetables, raw fruits, piquant sauces and other highly seasoned 
foods and all alcoholic drinks. 

Nutrient enemas have been widely used to spare the stomach, 
particularly after hemorrhage. Elaborate mixtures containing milk, 
eggs and other foods have been devised, but the formulas for these 
are not given here because it has been definitely shown that they are. 
valueless except for their content of water and glucose. When it is 
desired to nourish the patient by rectum, it is best to give, by the 
Murphy drip method, plain tap water or physiologic salt solution, to 
which has been added dextrose (or corn syrup) in the strength of 
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from 5 to 10 per cent. From 1 to 2 liters a day may be given in 
this manner. 

To insure gastric rest, it is advisable to insist on intestinal rest also. 
Laxatives should be avoided, and if it is necessary to cleanse the lower 
bowel in order to give fluids by rectum, only small cleansing enemas 
should be used—never the so-called high enema. 

Alkalitherapy is intimately related to the dietary regulation of 
ulcer. This will be discussed more fully in connection with the Sippy 
treatment. Bismuth subcarbonate is frequently combined with the 
alkalis. It has been suggested that bismuth acts mechanically by 
giving a protecting coat to the ulcer; but since the ulcer cannot be 
located in the roentgenogram by such a coating, this manner of action is 
questioned. Bismuth or barium taken in the contrast meal for roent- 
genography will often give prompt relief from pain. A teaspoonful 
of bismuth taken in a glass of buttermilk one-half hour before the first 
feeding in the morning will sometimes add greatly to the patient’s 
comfort and apparently promote healing. 

Ulcer Cures.—The ulcer cures which have been devised are numer- 
ous. The classical treatment for many years was that of von Leube; 
within ten years this clinician himself treated more than 1,000 patients 
by this method. This was superseded in popularity in 1904 by the diet 
of Lenhartz, which contains more albumen and is of higher caloric 
value. Numerous modifications of the Lenhartz treatment have been 
devised, the best of which is the regimen of Sippy. ~The two earlier 
cures will be mentioned briefly, and that of Sippy given in detail. 

Von Leube’s* regime included not only carefully planned dietary 
regulation, but also rest in bed, a morning drink of Carlsbad water and 
hot applications to the abdomen. His cure was divided into four 
periods, during the first part of which the patient was fed every two 
hours. The diet of the first period was limited to boiled milk, bouillon, 
strained barley water, predigested foods (Sanatogen, Somatose) beef 
extract and zwieback or crackers. The second diet, which was begun 
after about ten days, included all of the foods mentioned above, to 
which were added gruels, rice, farina, soft eggs, calves’ brains, squab 
and tender chicken. At the end of another week, on the seventeenth 
or eighteenth day, the third diet was started; this merely contained in 
addition finely sliced raw ham, beef steak, potatoes and tea or coffee. 
The fourth diet, which was begun about the twenty-fourth day, per- 
mitted feedings at somewhat longer intervals, and included in addition 
to the food enumerated above, broiled chicken or squab, roast beef, 
venison, macaroni and ordinary white breads. During this last 
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period the patient received about five meals daily. Following this, 
vegetables were permitted. Dietary supervision was maintained for a 
period of six months. 

Lenhartz’s Diet.—Lenhartz,® in devising his diet, was actuated in a 
measure by the desire to obviate the undernutrition which was an 
inevitable part of the Leube treatment. He immediately gave food to 
his patients who were suffering from ulcer, without any preliminary 
starvation period, even though a hemorrhage had occurred the previous 
day. Milk and eggs were the foods first permitted, and then other 
articles were gradually added. In his endeavor to prevent all intes- 
tinal activity he encouraged constipation, even to the extent of per- 
mitting the patient to go several days without a bowel movement. 

Taste 1.—The Lenhartz Diet 


Days after Last Gastric Hemorrhage 
TR 2islpes' eae oo 6 7 8 9 10 EL 12 13 14 

| Dede Ale ears eoPrcepenCe a 2) 3): 4] 5) 6 a 8 8 8 8 8 8 8 8 
Sugar with egg...... ciel [seers 20) 20) 2380 30 40 40 50 50 50 50 50 50 
INTE) Pa aS aries 200|300|400/500|600} 700} 800} 900) 1,000} 1,000] 1,000} 1,000} 1,000} 1,000 

twice} twice| twice} twice] twice} twice] twice| twice 
Scraped beef........ airtel Cees kcaeseeH (hes | (eae 35 35 35 35 35 35 35 35 35 
Milk and rice....... weafeee[eee[-.-}.--] 100} 100; 200) 200; 300; 300; 300) 300; 400 
Zwieback..........- cS Pein Gl iets 20 40 40 60 60 80; 100 
SER EL Vo EMEUESRIPY ah ratincd che: eon sil caaitelffsentadftptensdl tapoitag| wetter Iie suette:ta\|{ spe erse4| hateyetat al tater aes 50 50 50 50 50 
Butter prs nace bag Yate | ye <il's otal azaher fay ates tevmasren: lleva] fPahe cata Paneer 20 40 40 40 40 
Calories............/280/420/637|777|955| 1,135) 1,588] 1,721] 2,138] 2,478] 2,941| 2,941) 3,007] 3,073 | 


Sippy Treatment.—In 1915, Sippy!® proposed a method of treat- 
ment which he had then used for more than twelve years with results 
‘far beyond early expectations.’’ His regimen in its various modifica- 
tions is by far the most widely used method of ulcer treatment. He 
reasoned that the failure of the ulcer to heal was due to the digestive 
action of the gastric juice and that neutralization or removal of the 
hydrochloric acid would prevent this action. His treatment therefore 
includes not only rest and rigid dietary control, but also gastric lavage 
and the use of large amounts of alkali. The endeavor is to render the 
digestive action of the gastric juices inert during the entire period when 
the food and the accompanying secretion are in the stomach; that is, 
from 7 a.m. to 10:00 p.m. In the beginning, the stomach tube is pas- 
sed each evening at bedtime to determine whether there is an excessive 
night secretion, such as accompanies pyloric obstruction. If the 
gastric contents exceed the normal quantity of about 10 cc., the 
stomach is washed out, and this is repeated each night until evidences 
of obstruction disappear and the irritative secretory activity has sub- 
sided. Sippy laid great emphasis on the importance of this procedure. 
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The patient should as a rule remain in bed from three to four weeks. 

Feeding is begun immediately without any preliminary starvation 
period. The plan of diet which Sippy found most adaptable was given 
by him as follows: 


Three ounces of a mixture of equal parts milk and cream are given every hour from 
7 a.m. until 7 p. m. After two or three days soft eggs and well-cooked cereals are 
gradually added, until at the end of about ten days the patient is receiving approxi- 
mately the following nourishment: 3 ounces of the milk and cream mixture every 
hour from 7 a. m. until 7 p. m. and in addition, three soft eggs, one at a time, and 9 ounces 
of a cereal, 3 ounces at one feeding, may be given each day. The cereal is measured 
after it is prepared. 

Cream soups of various kinds, vegetable purees and other soft foods, may be sub- 
stituted now and then, as desired. The total bulk at any one feeding while food is 
taken every hour should not exceed 6 ounces. Many of the feedings will not equal 
that quantity. The patient should be weighed. If desired, a sufficient quantity of 
food may be given to cause a gain of two or three pounds each week. 

A large variety of soft and palatable foods may be used, such as jellies, marma- 
lades, custards, creams, etc. The basis of the diet, however, should be milk, cream, 
eggs, cereals and vegetable purees. Lean meat is not given during the period of accu- 
rate observation, since it interferes with the tests for occult blood in the stool and 
aspirated stomach contents. 

The acidity is more easily controlled by feeding every hour and giving the alkalies 
midway between feedings. The acidity may, however, be controlled by feeding every 
two, three and four hours. I have maintained complete control of the free hydrochloric 
acidity in several cases by feeding three times daily. In most cases, however, the 
plan of feeding every hour is best. 


Neutralization of the hydrochloric acid is best accomplished, 


according to Sippy, by the administration of one of the following 
alkaline powders every hour between feedings: 


Powder No. 1 
Grains 
CULE ICAP OMALC Mera tate eee ec ee, ad erg uy we orgie celeltgnev musth ar iid eua's 10 
eave CH Cit COmNET OTESIA a5 AN ois eis aid ear aesienicy ania teen inary yl sL¥ Me 10 
Powder No. 2 
SOCATEC LULLA Lene etme ae ee hg itce ain ane Grint aes Gade a Be 20 
GO MCU CAT DONA LE teen Orereh lM Midi cle eicieae eae Been pen east 20 


These powders may be alternated, or they may be otherwise varied, as 
the circumstances demand. Powder No. 1 is laxative and therefore 
cannot be given without limit. Accurate information concerning the 
reaction of the gastric contents should, according to the author of the 
treatment, be obtained from time to time by means of the stomach 
tube. The contents should at first be withdrawn at different hours 
on successive days until the necessary alkali dosage has been definitely 
determined. Sippy stated: “It is not difficult to determine the amount 
of alkali required between feedings to control accurately all free acidity. 
If not controlled the first few days by giving the usual amount, then the 
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dose is gradually increased until the acidity is regularly found 
controlled.” 

It should be added here that the necessity for neutralizing the 
gastric contents is questioned by Crohn and Reiss,'! who, after careful 
investigation, state that clinical improvement as a result of medical 
treatment can take place independently of whether the hyperacidity is 
relieved or whether the case remains acid-fast. In fact, these investi- 
gators found that only a small percentage of their patients who were 
relieved show a reduction in the acid produced during digestion. Their 
results seem to justify the conclusion that clinical relief follows 
improved regulation of gastric motility. They write: “There are no 
instances of clinical cure that could be solely attributed to reduced 
acid secretion when delayed motility was present as a complicating 
factor. Unless relief is had from the pylorospasm we fail to note the 
disappearance of subjective symptoms.” They emphasize the close 
relationship between subjective pain and exaggerated peristalsis. 
They also call attention to the importance of psychic influences, and 
state that a patient who is unhappy during the treatment is not likely 
to get well. 


DIETARY ROUTINE USED BY THE AUTHOR (SIPPY METHOD) 


First WEEK. 
First 2 Days: 
6 tbsp. (3 ounces), whole milk 2 parts—cream 1 part, every hour 7 a. m. until 9 p. m. 


Neat 5 Days: 
7:00 a. m.: 3 ounces milk and cream mixture 
8:00: 3 ounces milk and cream mixture 
9:00: 3 ounces milk and cream mixture and 6 tbsp. strained. oatmeal with 
cream 

10:00: 3 ounces milk and cream mixture 

11:00: 3 ounces milk and cream mixture 
12:00 3 ounces milk and cream mixture 
1:00: p. m. 3 ounces milk and cream mixture and 1 raw egg 
2:00: 3 ounces milk and cream mixture 
3:00: 3 ounces milk and cream mixture 
4:00: 3 ounces milk and cream mixture 
5:00: 3 ounces milk and cream mixture and 1 raw egg 
6:00: 3 ounces milk and cream mixture 
7:00: 3 ounces milk and cream mixture 
8:00: 3 ounces milk and cream mixture 
9:00: 3 ounces milk and cream mixture 

SEconD WEEK. ~~ 
First 3 Days: 
7:00 a. m.: 3 ounces milk and cream mixture : 
8:00: 3 ounces milk and cream mixture and 6 tbsp. strained oatmeal with 
cream 

9:00: 3 ounces milk and cream mixture 
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10:00: 3 ounces milk and cream mixture and 1 soft boiled egg 
11:00: 3 ounces milk and cream mixture 
12:00: 3 ounces milk and cream mixture and 1 raw egg 
1:00 p. m.: 8 ounces milk and cream mixture 
2:00: 3 ounces milk and cream mixture and 1 soft boiled egg 
3:00: 3 ounces milk and cream mixture 
4:00: 3 ounces milk and cream mixture and 6 tbsp. thin cream of wheat with 
cream 
5:00: 3 ounces milk and cream mixture 
6:00: 3 ounces milk and cream mixture and 1 soft boiled egg 
7:00: 3 ounces milk and cream mixture 
8:00: 3 ounces milk and cream mixture and 1 raw egg 
Next 4 Days: 


Same as above, except that a small slice of toast with butter is added at 11 a. m. 
and 1, 3, and 5 p. m. 


——— Tarp WEEK. 


‘sl 7:00 a. m.: Juice of one orange, strained oatmeal with cream 
1 slice toast, 6 ounces milk and cream 
9:00: 1 soft boiled egg, 1 slice toast, 1 tsp. preserves 
6 ounces milk and cream 
11:00: 1 raw egg with 6 ounces milk and cream 


1:00 p. m.: 1 spoon mashed potato with butter, 1 slice toast with butter 
6 ounces milk and cream 


3:00: Tapioca pudding with cream, 1 slice toast; 1 soft boiled egg 
* 6 ounces milk and cream 
5:00: 1 egg with milk, prune souffle, 1 slice toast with butter 
7:00: Cream of wheat with butter 
Apple sauce, 6 ounces milk and cream 
9:00: 1 coddled or soft boiled egg, 1 slice toast 
6 ounces milk and cream 
10:00: 1g glass orange juice 


Fourta WEEK. 
6:00 a. m.: 14 glass orange juice 


7:00: 7 ounces milk and cream 
BREAKFAST: 
8:30: Well cooked cereal with sugar and cream 


1 spoon apple sauce 
1 poached egg on toast 
Glass milk and cream 
11:00: Glass milk and cream 
12:30 p. m.: Oysters (panned, creamed or raw) or very tender meat or fish 
Baked or mashed potato with butter; toast 
Tapioca pudding with cream 
Glass milk and cream 


3:00: Glass milk and cream 
5:00: Glass milk and cream 
Toast with butter and preserves 
6:30: Soft boiled egg, cream of wheat with butter 


2 slices toast 
Rice pudding (no raisins) with cream 
Glass milk and cream 
9:00: 1 glass milk and cream, orange Jello with cream, or small well baked 


apple without core or skin 
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The following details are pertinent to the dietary management of 
ulcer. On the patient’s bedside table should be placed: (a) a thermos 
bottle containing the milk and cream mixture, (b) a measuring glass, 
(c) a clock, (d) a supply of powders 1 and 2, and (¢) drinking water - 
with a glass. He is instructed, beginning at 7 a. m. and continuing 
until 7 p. m., to take each hour on the hour 3 ounces of the milk and 
cream mixture, and between each feeding, on the half hour, one of the 
powders. The nurse must wash the measuring glass with reasonable 
promptness after use, but on the patient himself rests the burden of 
taking at the proper time both food and medicine. After a few days 
the other foods permitted may be added, but these are to be served at 
regular intervals and on an attractively arranged tray. Some effort 
should be made to relieve the monotony of this regimen. 

The results reported by Sippy even in long standing cases of pro- 
nounced pyloric obstruction, were wonderfully satisfactory. It is the 
standard medical treatment today. It presents, however, two objec- 
tionable features: the half hourly taking of food and medicine quickly 
becomes tiresome, and the large amounts of alkali administered may be 
harmful. It is not invariably necessary, however, to feed at such fre- 
quent intervals or to give large amounts of alkali. I have found, too, 
that a half and half mixture of milk and cream is not universally well 
borne. Often it is advisable to reduce the cream to one third or even 
to omit it altogether. In many cases, instead of 3 ounces of milk 
hourly, it is proper to prescribe 6 ounces every two hours. 

This brings us again to the question of individualization. The 
Sippy cure is the best form of medical treatment, but the physician 
must accept it merely as a guide, and should construct each patient’s 
diet according to his individual needs. The following is a specimen 
of the dietary instructions, based on the Sippy treatment, which I have 
found useful: these are varied according to circumstances. 


Instructions for the Patient 


1. During the first three weeks remain in bed the entire time, getting up only to go 
to the toilet. During the fourth week, get up for a part of each day, gradually length- 
ening the time out of bed. 

2. First Week: 

Take every hour, from 7 a. m. to 9 p. m., 3 ounces of a milk and cream mixture 
(whole milk two parts and cream one part). For this purpose keep this mixture co 
in a thermos bottle or place the vessel containing it in a bucket of ice beside your bed 
and place at your bedside a watch and a 3 ounce measuring glass. After two days ada 
daily two raw eggs and one dish of cooked cereal with cream, Each of these articles 
should be taken with the milk at a regular feeding time, preferably cereal in the morn- 
ing and one egg at noon and at night. 
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3. Second Week: : 

Three additional eggs (raw or soft boiled) and an additional dish of cereal may be 
taken, thus giving five eggs and two helpings of cereal daily. 

After three days, four slices of toast with butter daily may be added. 

4. Third Week: 

The amount of the toast should be increased. Preserves, honey, marmalade, and 
stewed fruits may be added; also rice, mashed potatoes, and the simpler desserts, 
such as rice or tapioca pudding, prune souffle, etc. Orange juice twice daily. 

5. Fourth Week: 

Take the milk and cream mixture, a glassful every two hours. The other articles 
of diet permitted may be taken three times daily at regular meal times. Any tender 
meat or fish once daily may be taken; if this is done, the number of eggs should be 
reduced to two. Any of the simpler vegetables may be gradually added to the diet. 

6. One powder should be taken every hour on the half hour; this is to be changed as 
circumstances demand. 


An Ambulant Form of Treatment.—This form of treatment has 
been recommended by Alvarez” for duodenal ulcer. He recognizes 
that the ever present danger of malignant degeneration places gastric 
ulcer in a different category and in most instances demands for it surgi- 
cal intervention. This does not obtain in duodenal ulcer. He states: 
“The Sippy Diet is not to be despised; it works; but it is too elaborate 
for the general practitioner and his poorer and more ignorant patients. 
It calls for (1) constant faith and training on the part of the physician; 
(2) a hospital with excellent internes; and (3) a patient who has plenty 
of time and money to spend on his cure.”’ Because of these objections 
he has devised his ambulant treatment for duodenal ulcer. 

He permits the patient to remain at work and advises as the basis 
of treatment three good meals daily with feedings at stated intervals 
between times. The food for the meals is chosen from his “Smooth 
Diet” list. For the between feedings a mixture containing a quart of 
milk, two eggs, and perhaps a half pint of cream is placed in a thermos 
bottle, which the patient takes with him to work. If milk is not well 
borne, thin cereal gruels may be substituted. Robinson’s Scotch 
groats and Robinson’s barley flour are both good. Assuming that the 
patient eats three good meals daily, at 7:30 a. m., 12 and 6 p. m., he 
then takes between meals at 10 a. m. and to 2, 4, 8 and 10 p. m.a 
glassful (6 ounces) of the milk and egg mixture. Another glassful may 
be taken if he awakens during the night. If this mixture is not avail- 
able, a milk shake or malted milk at the soda fountain may be 
substituted. 

For patients whose pain is likely to recur within a short time, say an 
hour and a half, Alvarez advises that a different schedule be substi- 


tuted, and that they take the mixture at intervals of one and one-fourth 
33 
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hours. He feels, however, that severe cases such as these as a rule 
demand surgical treatment. 

The patients are asked to do as little hard work as possible, and are 
told especially to refrain from lifting, gardening, “the daily dozen” 
and even golf. Walking is the only exercise encouraged. 

Alvarez has seen prompt relief follow the institution of this regimen, 
and he believes that by means of it the majority of patients will in the 
course of time apparently be cured, although he uses the word “‘cure”’ 
cautiously. He insists that they observe these directions for six 
months or a year, and that they continue always to take some food 
between the regular meals. 


SMOOTH DIET LIST* (ALVAREZ) 


Choose from the following: 


BREAKFAST: 

Orange juice; grape fruit (avoid the fiber). 

Cantaloupe and melons are inadvisable as they tend to regurgitate for hours. 

Coffee in moderation; chocolate; cocoa or tea. 

One or two eggs with ham or bacon (avoid the purely fibrous part). 

White bread and butter; toast or zwieback. 

Any smooth mush, such as farina; cream of wheat; cornmeal or strained rolled 
oats. 

Puffed cereals and corn flakes are also allowed. 

Shredded wheat biscuits and other coarse breakfast foods are not allowed. 


Luncw or DINNER: 


Broths; bouillon; cream soups; chowder. 

Small portion of meat, fish, oysters, chicken or squab (avoid the fibrous parts and 
gristle). 

No smoked or canned fishes, or pork. 

Avoid veal, crab and lobster if they seem to cause indigestion. 

White bread and butter; hot biscuits made small so as to consist mainly of crust. 
No rough branny breads or bran biscuits. 

Rice; potatoes—baked, mashed, hashed-brown or French-fried; sweet potatoes; 
hominy; tomatoes stewed, strained and with cracker crumbs; well cooked cauliflower 
tops with cream sauce; and asparagus tips. Later may try brussels sprouts. Italian 
pastes; noodles, macaroni or spaghetti, cooked soft with a little cheese or cream sauce. 

Purees of peas; beans; lentils; lima beans or artichoke hearts. All skins or fiber 
should be removed by passing through a ricer. ‘‘Cornlet’’ in cans furnishes sweet 
corn without the indigestible husks. There are practically no other vegetables that 
can be pureed to advantage. Spinach often causes trouble and is not recommended. 
Bananas can be fried in butter or baked in their skins. String beans are allowed if 
young and tender. No salads at first. Later you may try a little tender lettude 


with apples or bananas, tomato jelly or boiled egg. Mayonnaise and French dressing 
are allowed. 


* This diet is taken from Alvarez, W. C.: The Mechanics of the Digestive Tract, 
New York, Paul B. Hoeber, 1922, p. 111. 
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For Dessert: 


Simple puddings, custards, ice-cream, jello, plain cake, canned or stewed fruit. 
Avoid cheese, nuts and raisins. 

If constipated, stewed fruit may be taken once or twice a day. In winter, the 
dried pared fruit may be used for stewing. Too much sugar should not be added. 
Apple sauce is much more palatable if made from unpared and uncored apples. The 
sauce is strained later. It may be diluted with a little tapioca or sago. The apples 
may be baked. Blackberries and loganberries can be stewed and strained, and the 
sweetened juice thickened with cornstarch. This makes a delicious dish with the full 
flavor of the berries. Canned fruits, such as pears and peaches, are allowed. Later 
you may try a fully ripe pear, peach or apple. 

Avoid most of the green vegetables, salads and raw fruits. 

Avoid sugar in concentrated form; take no candy or other food between meals. 

Avoid eating in a rush or when mentally distraught. 


Treatment in Hemorrhage from the Stomach.—The immediate 
outlook during hemorrhage is seldom as bad as it usually appears. 
Fatal hemorrhage is rare; death occurs in probably less than 3 per cent 
of manifest hemorrhages. The anemia which follows may be of 
serious moment, for it may eventually increase the hazards of the illness. 
The fact that hemorrhage is occasionally followed by apparent 
improvement with relief from all symptoms has been the subject of 
frequent comment. 

Complete rest, both general and alimentary, is essential. The 
patient must be kept in bed, preferably on his back, and should not be 
permitted to get up for any purpose; this enforced rest should continue 
at least ten days after the hemorrhage has ceased. Everything which 
might raise blood pressure should be avoided, in which are included 
not only physical effort but also disturbing emotions; fears should as 
far as possible be allayed and the patient’s equanimity restored. To 
accomplish this as well as to stop peristalsis, it is usually advisable to 
give morphine. 

In manifest hemorrhage no food should be given for several days 
after the bleeding has ceased. This is regarded as debatable by a few 
physicians who, following Lenhartz, feel that it is safe to give raw eggs 
and milk on the day after the hemorrhage. It is wiser, however, I 
feel sure, to withhold food and to permit the ingestion of only a little 
water or cracked ice by mouth. Adequate amounts of fluid, say from 
1 to 2 liters, may be given per rectum by the Murphy drip method; to 
this may be added 5 per cent glucose. Should the hemorrhage persist 
or show a tendency to recur, it may be necessary to omit even this; for 
rectal injection frequently causes peristaltic unrest of the stomach. 
Two or three days after cessation of the hemorrhage, feeding should 
begin, preferably somewhat after the scheme outlined by Lenhartz. 
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Gastric lavage has been successfully used for the control of gastric 
hemorrhage. Its benefit is in the removal of fermenting débris 
and the possible dislodgment of a partially occluding thrombus which 
prevents closure of the bleeding vessel. Both very cold and very hot 
water has been advised. The danger of thrusting the stomach tube 
through the ulcer during lavage and causing perforation is not as great 
as is sometimes feared. 

The use of drugs for the control of hemorrhage cannot be discussed 
in this book, but three brief comments seem admissable. Heart tonics, 
so called, and other stimulants are bad; morphine is excellent, and 
bismuth (or barium) is sometimes of value. 


TUBERCULOSIS OF THE STOMACH 


Tuberculosis of the stomach is rare. Simple gastritis as an accom- 
paniment of pulmonary tuberculosis is common, but actual tuberculous 
involvement does not often occur. There are three forms in which this 
disease may appear: (1) ulcer, which cannot be distinguished clinically 
from simple ulcer; (2) tuberculous gastritis with diffuse involvement 
chiefly of the submucosa, leading to thickening:of the wall and perhaps 
obstruction at the pylorus; and (3) hypertrophic thickening of the 
gastric wall simulating cancer. The recognition of tuberculosis else- 
where and the roentgenologic signs must all be considered carefully. 

The treatment should be medical not surgical, for these patients do 
not stand operation well, and healing after surgical interference is 
always difficult. The dietary regulation should depend in large meas- 
ure on the seat and extent of the tuberculous involvement. In the 
first type mentioned above, the usual ulcer regimen is suitable; in the 
second and third types, the diet recommended for chronic gastritis is 
best. In every case effort should be made to give as much nourishing 
food as possible. Additional hygienic measures, such as rest and 
exposure of the abdomen to the direct rays of the sun, should also be 
used. 


SYPHILIS OF THE STOMACH 


Syphilis of the stomach may occur at almost any stage in the course 
of a syphilitic infection. It may appear as: (1) a diffuse fibrous hyper- 
plasia of the entire stomach wall, leading to thickening and marked 
narrowing of the lumen; or (2) as a localized gumma giving the 
appearance of a tumor. Both of these forms of syphilis are difficult of 
recognition, for in their clinical course, physical signs, and roentgeno- 
logic appearances both may simulate closely gastric ulcer or cancer. 
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A history of syphilis and a positive Wassermann reaction may be the 
only signs which indicate the true nature of the disease, and at times 
only the therapeutic test will decide the question. The treatment of 
syphilis of the stomach is simple; adequate antisyphilitic medication 
and the type of diet advised for chronic gastritis are required. 


CANCER OF THE STOMACH 


The origin of the malignant tumor is as much a mystery as ever. 
Individual predisposition, the result of heredity, no doubt plays a 
predominating réle, but just how the predisposed person acquires the 
disease and what other factors are of contributory influence, it is diffi- 
cult to say. Mechanical insult and chemical irritation are probably 
contributory factors, for carcinoma of the stomach seems most likely 
to develop in a location where such insults are prone to occur or where 
some other lesion has already existed. It has been suggested that the 
stomach is at times the seat of “‘ precarcinomatous”’ disturbances which 
may later lead to true cancer, and that the great incidence of this dis- 
ease in persons who have previously appeared healthy can be explained 
on the ground that minor lesions of the stomach are frequently over- 
looked. Among such “precarcinomatous” lesions, ulcer is believed 
to rank first and after this mucous polyp and the atrophic changes in 
the mucosa which lead to achylia gastrica. According to the adher- 
ents to this view, a painstaking scrutiny of the past history will give 
evidence of the existence of such diseases in a surprisingly large number 
of cases.1* To prove the truth of this theory is difficult. At present 
there is only one etiologic factor in cancer of the stomach of which we 
can feel reasonably sure; that is, an inherited predisposition. 

The tragedy of carcinoma, as has been aptly said, lies in the fact 
that in the majority of cases no symptoms appear within the first few 
months, and the disease is thus permitted to progress unrecognized. 
The extent of the tragedy, however, can be lessened somewhat by the 
maintenance of a continuous lookout. If anything is to be done, the 
disease must be recognized early. Persistent anorexia or even abdom- 
inal discomfort related to the taking of food in a middle-aged patient 
who has never before had digestive disturbance is always suggestive of 
carcinoma. Lack of appetite may for months be the only symptom, 
particularly if the tumor is limited to the fundus. Especially signifi- 
cant is continued loss of weight in spite of the taking of a sufficient 
amount of food.’ Vomiting is usually a late symptom which gives 
evidence of pyloric obstruction; the disease should be recognized 
before this stage has been reached. 
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This is not the place for a discussion of the physical changes, the 
roentgenological appearances or the laboratory findings of carcinoma 
of the stomach. If much is to be accomplished, diagnosis should be 
made before the appearance of a palpable tumor. Too much reliance 
should not be placed on the examination of the stomach contents. 
Free hydrochloric acid is as a rule missing, particularly when the tumor 
is in the fundus; but not infrequently, especially in the earlier stages, 
this acid may be present even in increased amounts. Lactic acid and 
other evidences of fermentation tell merely of stasis of the stomach 
contents. The persistence of occult blood in the feces when there has 
been no meat in the diet is always suggestive. The roentgenogram 
and the fluoroscope when used by a person experienced in this work will 
usually give satisfactory evidence; in advanced cases the picture of 
cancer is as a rule unmistakable. On the other hand, syphilis and 
tuberculosis of the stomach may give appearances which cannot be 
distinguished roentgenologically from carcinoma. There is no short 
cut to the diagnosis of carcinoma of the stomach. Alertness and 
vigilance are essential for early recognition. To distinguish a cancer 
without tumor from other diseases of the stomach, especially from 
atrophy on the one hand and from the gastric neuroses on the other, 
often requires painstaking clinical scrutiny and good judgment; a care- 
ful weighing of all possible evidence is necessary. 

Dietary Regulation.—Such regulation will often add to the patient’s 
comfort, but operation is the only form of treatment which promises 
definite improvement. It is unfortunate that in so many cases the 
disease is first recognized when it is too late; for skilful surgery com- 
bined with subsequent radiotherapy when undertaken reasonably 
early will add much to the comfort of the patient and perhaps greatly 
prolong his life. Operation is advisable when it is possible with fair 
promise of success to remove the tumor or to relieve an obstruction. 
It is inadvisable when the anemia is grave, when there are metastases in 
the liver or other organs, or when advanced age and great weakness add 
materially to the hazard of the undertaking. 

The dietary treatment of carcinoma of the stomach is to be under- 
taken when for the reasons above given operation is inadvisable, or in 
order to promote comfort and insure adequate nourishment after 
operation. The location of the cancer and the nature of the functionak™ 
disturbance caused by it should determine in some measure the dietary 
regimen. When depression of gastric secretion is a salient feature, 
the type of diet suitable for achylia gastrica is best (page 523); when 
increased secretory activity is evident, as sometimes occurs with a 
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cancer which has developed on the site of an old ulcer, a diet rich in 
proteins, such as is advised for irritative gastric disorders, is proper; 
when pyloric obstruction and loss of motor power dominate, the 
dietary program recommended for gastric ectasia is suitable (page 529). 
In general it can be said that the same food and the same dietary 
precautions which were advised above for chronic gastritis, with due 
regard for the nature of the secretory disturbance, should be pre- 
scribed in carcinoma of the stomach. One of the handicaps of the 
patient with the latter disease is always a concurrent gastritis. 

Invariably the diet should be simple, easily digested and rich in 
albumen. Milk is the best food and should be given in relatively large 
quantities. Soft boiled eggs and finely divided tender meats are also 
suitable. Gruels, toast, zwieback and preserves should be prescribed. 
Cream and butter are well borne and add to the energy of the diet; 
other fats should as arule be avoided. Coarse bulky vegetables should 
not be eaten except in the form of purees. The feedings should be 
small in amount and at frequent intervals, say five or six daily. Care 
should be taken, especially when there is pyloric obstruction, never to 
overload the stomach either with food or water. 

Lack of appetite and actual distaste for food must often be com- 
bated. It is essential that the food be made as appetizing as possible 
and that it be of sufficient variety. Tea, coffee and the weaker alco- 
holic drinks may be of help. While it is important to prescribe such 
foods as will presumably add to the patient’s comfort and improve the 
state of his nutrition, it is well to bear in mind that his days are 
numbered and that his life should not be made miserable by unneces- 
sarily strict dietary regulation. His tastes and inclinations, unless 
distinctly harmful, should be given wide play. 

Lavage.—This will often add greatly to the patient’s comfogt and 
the state of his nutrition. It is of especial value when there is obstruc- 
tion leading to stagnation and fermentation; irritating material is 
removed, and there results not only relief from pain and discomfort, 
but also increased secretory activity with better appetite and digestion. 
Lavage is frequently given in the morning before breakfast, but in 
order to relieve pain and permit sleep it is sometimes best done at 


bedtime. 
IRRITATIVE SECRETORY ACTIVITY 


Hyperchlorhydria.—This is not a disease entity. It is a clinical 
syndrome in which there is both gastric hypersecretion and epigastric 
distress; both must be present to warrant the designation hyperchlor- 
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hydria. Increased gastric acidity is not incompatible with health and 
comfort. It is now known that the gastric juice is normally excreted in 
much higher concentration than appears on clinical examination, and 
that it undergoes subsequent neutralization, probably by means of 
regurgitated bile. On the basis of numerous fractional determinations 
of gastric acidity Rehfuss“ states: “Studies of healthy men indicate 
that there is no acidity in disease which can not be encountered in 
health.” The exact titer of the gastric juice is, I am satisfied, not a 
matter of great moment; its importance has been greatly exaggerated. 

Stimulation of the gastric mucosa either direct or indirect may lead 
te increased secretory activity, and the suggestion has been made that 
this response is not necessarily always the same, that in its reaction the 
stomach will at times secrete a small amount of concentrated fluid of 
high acidity and at other times a more dilute fluid which is excessive in 
amount. The former reaction will lead to what is called hyperacidity; 
the latter to gastro-succorrhoea. Just what part motor influences 
play here it is difficult to say; in many instances they unquestionably 
play a predominating role and are in themselves responsible for the 
discomfort of which the patient complains. 

Hyperchlorhydria is believed to accompany the widest variety of 
abnormal states: chlorosis, the climateric, disease of the pelvic organs, 
faulty dietary habits, especially an excessive protein intake or the use 
of too much tea or coffee, constipation and various abdominal diseases. 
The existence of a purely functional disturbance without organic basis, 
manifested by heart burn, acid eructations and gastric juice of high 
acidity, is a matter of question. Many authors believe that this 
syndrome is a frequent accompaniment of nervous disturbances, such 
as vagotonia and emotional imbalance. Others believe that it repre- 
sents always some organic disease within the abdomen, such as peptic 
ulcer, appendicitis or cholecystitis. The extreme view was reached by 
Moynihan who stated that constantly recurring hyperacidity always 
means duodenal ulcer. My own experience leads me to believe that 
the vast majority of (I am tempted to say all) patients with the clinical 
syndrome called hyperchlorhydria actually suffer with ulcer. 

This discussion is entered into in order to explain the fallacy of the 
so-called hyperchlorhydria diet. For the majority of patients of this 
group the ulcer regimen (see page 507), more or less modified, presents 
the proper diet. Many of them are promptly relieved when given a 
bland, nonstimulating diet such as is used for ulcer. At the risk of 
repetition, the following rules are suggested: Exercise should be limited, 
excitement prohibited, and as much rest as possible with reasonable 
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recreation insisted on. Alkalis in the form of milk of magnesia, or any 
of the alkali powders above recommended for ulcer, should be given 
one hour after meals, perhaps oftener. Feedings should be at fre- 
quent intervals, say about five times daily; three fairly full meals with 
two small interval feedings. The following foods may be permitted: 


Milk (1 quart daily) buttermilk, clabber, cocoa. 

Cereals with cream, mashed potatoes, rice with butter, milk toast, dry toast, 
zwieback. 

Eggs, raw, soft-boiled or poached (4 to 6 daily). 

Baked fish (without the skin), raw or stewed oysters; later, a little tender meat 
of any kind except pork. 

Stewed or baked apple without the core, orange juice and other fruit juices. 

Rice or tapioca pudding; cup custard, jellies. 


MENUS FOR PATIENTS WITH IRRITATIVE SECRETORY ACTIVITY 


Li; 
7:00 a. m.: 1% glass orange juice 
BREAKFAST: Average helping well cooked cereal with cream and sugar 
Soft boiled egg 
Dry toast, butter, cocoa 
10:00 a. m.: Baked apple (no core or skin) with cream, glass milk 
DINNER: 6 creamed oysters on toast 
A. h. mashed potatoes 
Dry toast, butter 
A. h. baked egg custard, glass milk 
4:00 p. m. A. h. cream of wheat with cream and sugar 
1 raw egg 
SUPPER: A. h. oatmeal with cream and sugar or butter 
1 poached egg on toast 
A. h. tapioca cream 
2 toast, milk 
BEDTIME: Milk shake 
il. 
6:00-7:00 a. m.: 44 glass fruit juice 
BREAKFAST: A. h. Farina with cream and sugar 
Milk toast 
1 shirred (soft) egg 
1 cup cocoa 
10:00 a. m.: 1 glass milk and egg shake 
DINNER: Small serving baked white fish (no skin) 
A. h. creamed potatoes, zwieback, butter 
A. h. floating island 
1 glass milk 
4:00 p. m.: 1 glass buttermilk or clabber with toast 
SUPPER: 2 soft boiled eggs, rice with butter 


2 slices toast, butter 
A. h. Spanish cream with whipped cream 
1 glass milk 

BeEeptiMe: Milk and egg shake 
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Il. 


6:00-7:00 a. m.: 


BREAKFAST: 


10:00 a. m.: 
DINNER: 


4:00 p. m.: 
SUPPER: 


BEDTIME: 


IV. 


6:00—7:00 a. m.: 


BREAKFAST: 


10:00 a. m.-: 
DINNER: 


4:00 p. m.: 
SUPPER: 


BEDTIME: 


We 


6:00-7:00 a. m. 


BREAKFAST: 


10:00 a. m.: 
DINNER: 


4:00 p. m.: 


SUPPER: 


BrptIMe: 
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1 glass orange juice 

A. h. cream of wheat with cream and sugar 
2 soft boiled or coddled eggs 

2 toast, butter, jelly 

1 cup cocoa 

Baked or stewed apple, glass milk 

6 raw or cooked oysters 

Baked potato 

2 slices toast, butter 

1 egg rice custard 

1 glass milk 

Bowl Junket 

Toast and butter 

2 soft poached eggs on hot mashed potatoes 
Zwieback, Spanish cream, glass milk 

Milk and egg shake 


Lg glass orange juice 

A. h. oatmeal strained with cream and sugar 
2 shirred (soft) eggs 

Toast, butter, jelly 

1 cup cocoa 

Milk and egg shake 

6 panned oysters on toast 

A. h. mashed potatoes, toast, butter 

A. h. apple tapioca pudding with cream 
1 glass milk 

1 raw egg, glass clabber 

1 soft boiled egg ; 
A. h. rice with butter, toast, butter 

A. h. Floating Island 

1 glass milk 

Baked apple, glass milk, toast if desired 


: Orange juice 


A. h. strained well cooked pettyjohn, cream and sugar 
1 soft boiled egg, toast, butter, jelly 

1 cup cocoa 

Egg and milk shake 

6 creamed oysters on toast or oyster stew 


Baked potato 


Cup boiled custard 

Toast, butter, milk 

1 raw egg, toast, butter, jelly 
Clabber 

2 soft scrambled eggs 

A. h. cream of wheat with butter 
A. h. rice pudding 

2 slices toast, butter, milk 

Milk and egg shake 
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Gastrosuccorrhea.—Gastrosuccorrhea (Reichmann’s disease) is a 
symptom complex which properly belongs with hyperchlorhydria. 
The excessive flow of gastric juice may occur in three forms: (a) 
continuous, (b) only when food is taken (digestive) and (c) intermit- 
tently. It is merely one evidence of disturbance of the vegetative 
nervous system, which disturbance may be referred back to a wide 
variety: of causes, both psychic and physical. In the continuous form 
of this disease, there is an abundant flow of gastric juice, usually of 
watery appearance but occasionally light green, in which free hydrochlo- 
ric acid is always present, usually in increased amounts. Repeated 
examination of the fasting stomach reveals the presence of large quan- 
tities of gastric juice. The excessive secretion which occurs only in 
response to the taking of food (the digestive form) is merely an evidence 
of great irritability of the secretory apparatus. Disturbed motility, 
most often due to ulcer, is a frequent cause. In intermittent hyper- 
secretion, the excessive flow of gastric juice occurs only at irregular 
intervals, most frequently in paroxysms. Many clinicians believe 
that this type of hypersecretion is of purely reflex nervous origin, and 
are inclined to attribute it to tabes dorsalis, brain tumor, multiple 
sclerosis or other disease of the central nervous system. It has been 
attributed also to gastric ulcer, gallbladder disease and appendicitis. 

Dietary treatment should not be attempted until the cause of these 
various manifestations of irritative gastric hypersecretion are, if pos- 
sible, ascertained and corrected. Errors in diet, constipation, appen- 
dicitis or cholecystitis, if present, should receive attention. In every 
instance the possibility of ulcer should first be considered, and in 
many cases, even though a positive diagnosis can not be made, the 
patient should receive the diet appropriate for ulcer. The diet should 
be bland and nonirritating and should consist largely of milk, eggs and 
cereals; such a diet as has been recommended above for hyperchlor- 
hydria. Gastric lavage accompanied by the administration of atropin 
will frequently give a large measure of relief. 


DEPRESSED GASTRIC SECRETION 


Achylia Gastrica.—Achylia gastrica is probably accompanied 
always by atrophy of the gastric mucosa, as the result of which there 
is a cessation of gastric secretion. It is often assumed that in this 
disease there is absence of pepsin as well as hydrochloric acid, but 
it is now known that variations of the two do not necessarily run paral- 
lel. Pepsin is often present in the absence of acid; in fact, there is 
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some doubt as to whether pepsin is ever entirely absent. Therefore it 
suffices in the study of this disease to direct attention solely to the 
acid content of the gastric juice. 

No sharp dividing line can be drawn between mere hypochlor- 
hydria on the one hand and achylia on the other; they probably 
represent different degrees in the same functional disturbance. Hypo- 
chlorhydria may occur as a mere depression of secretory activity 
without recognizable organic change, or it may be the expression of 
beginning atrophy, which is to lead later to achylia. 

Achylia gastrica simplex has been regarded by some as a distinct 
disease entity. Martius,!* in arguing for its separate identity, empha- 
sizes the following salient characteristics; the fasting stomach is 
empty; the gastric fluid has a neutral or faintly acid reaction; there is 
absence of ferment action even though hydrochloric acid is added to the 
gastric contents; these contents show considerable mucus, and the 
gastric mucosa is extremely vulnerable to injury. Attempts have 
been made to identify it as a distinct disease also on the basis of histo- 
logic changes in the mucosa. The greater probability, however, is 
that achylia gastrica simplex represents merely the end stage of a 
chronic gastritis which may or may not previously have been evident, 
and that the histologic changes seen in the wall of the stomach are 
merely those of chronic gastritis. The absence of hydrochloric acid and 
perhaps occasionally of pepsin can be regarded merely as the result of 
glandular atrophy. 

The existence of a purely nervous achylia is questionable. I am 
inclined more to the belief that the so-called neurasthenia which is 
sometimes an accompaniment of this condition is in itself due to the 
gastritis or other disease which leads to the achylia. 

Atrophy of the gastric mucosa with its resulting achylia can 
be the accompaniment of a number of diseases, among which are car- 
cinoma of the stomach, pulmonary tuberculosis, pernicious anemia, 
diabetes, syphilis, nephritis and cholelithiasis. It is practically always 
an accompaniment of pernicious anemia. Whether the anemia or 
the achylia occurs first, and the possible réle achylia may play in the 
production of the anemia, are difficult questions. We can say only that 
the blood changes are by no means the sole features of pernicious 
anemia, and that it is easily possible that the underlying cause of the 
anemia is also responsible for the achylia. The relation of achylia 
to this and other diseases is discussed in order to explain the neces- 
sity for recognizing if possible the entire clinical picture before attempt- 
ing dietary regulation. 
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The diet should be that which is best suited to the basic disease. 
If the patient has pernicious anemia, the diet of Minot and Murphy, 
which contains an abundance of liver (page 535), should be pre- 
scribed; if he has chronic gastritis, the diet advised for this disease 
is appropriate. It is essential always that the patient have sufficient 
food; the tendency is too great in this disease to curtail the diet rigidly 
both as to quantity and as to variety. 

Diarrhea is a frequent accompaniment of achylia, and until this 
is corrected the food should be simple and nonirritating. Milk and 
cereals should form a large part of the menu. In the Hillman Hospital 
in Birmingham, there are a great many patients who complain merely 
of intractable diarrhea, and whose gastric contents show complete 
anacidity. I am satisfied that most of these have chronic gastritis 
of long standing, the result perhaps of dietary faults or of the abuse of 
alcohol. We have learned that to put these patients to bed on an 
all milk diet and to give them liberal doses of hydrochloric acid, within 
a few days brings wonderfully satisfactory results. After this they 
are permitted to leave the hospital with the type of diet advised in 
the foregoing for chronic gastritis. 

For further discussion of achylia gastrica the reader is referred to 
a recent article by Faber.!’ 


MOTOR DISTURBANCES OF THE STOMACH 


Motor disturbances of the stomach are of vastly more importance 
than anomalies of secretion; and yet, because they are always depend- 
ent on some other disease, they can receive little discussion here. The 
dietary treatment is properly that of the underlying cause. The 
classification used by Boas, which recognizes grades of motor insufli- 
ciency without attempting to define the cause, seems best _ Insuffli- 
ciency I includes those conditions in which the stomach empties itself 
slowly but completely; Insufficiency II those in which complete empty- 
ing does not take place. Each group embraces a wide variety of 
diseases. 

Gastric atony is the name given to cases of the first group when they 
are not designated by the disease ultimately responsible for the motor 
insufficiency. This is a fairly well defined clinical complex, but it 
is in no sense a disease entity. In its advanced stages it is easily 
recognized in the fluoroscope by the lack of muscle tone and poor 
“‘peristole.”’ The faccid, almost inert stomach with its ineffectual 
efforts at contraction which when filled loses its shape and widens 
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out at the bottom like a bag, is typical. Often this is merely one 
phase of a general myasthenia. It may be constitutional, such as is 
expressed in ‘habitus asthenicus or asthenia universalis, or it may be 
part of an acquired asthenia the result of debilitating disease. It 
sometimes comes from abuse of the stomach with food or alcohol; 
or it may be the result of a wide variety of diseases of either intragastric 
or extragastric origin, among which may be included chronic gastritis, 
cholelithiasis, chronic constipation and pulmonary tuberculosis. 

The subjective sensations which accompany gastric atony are 
dependent in large part on the emotional and nervous imbalance which 
is a part of the general asthenic state, rather than on the motor 
insufficiency itself. Hence, treatment should be directed to the 
patient as a whole rather than to his stomach alone; it should not 
only look to the protection of the stomach, but also to improvement 
in moralé, stamina and general muscle tone. 

Before instituting treatment, effort should be made always to 
determine the cause of the atony, and then to correct it. At times no 
satisfactory cause can be found, and the diagnosis will necessarily be 
constitutional asthenia. Patients of this group demand a general 
upbuilding treatment with rest and an abundance of nourishing food, 
such, for instance, as was outlined under the “‘rest cure’’ for nervous 
patients (see page 652). 

There are certain general rules which are applicable to the dietary 
regulation of practically all forms of gastric atony. Milk is the best 
food; it should be prescribed in large amount, say from 1 to 2 quarts 
daily, but it should be given at frequent intervals rather than in large 
quantities at one time. Its nutritive value may be enhanced by the 
addition of cream, provided the latter does not cause discomfort or 
diarrhea. Additional fat may be given in the form of butter, but fat 
in other forms should, as a rule, be avoided, Cereals with cream and 
eggs cooked in any style may also be taken in abundance. Bread 
had best be toasted and should be chewed thoroughly; hot breads and 
pastries should be avoided. Meats may be given, but they should 
be tender and should preferably be served in finely divided form. 
Oysters are good. 

All bulky foods which are not of great caloric value, such as 
green vegetables, should be avoided. Stewed fruits in small quantitigs 
and fruit juices may be given. Large quantities of fluids should be 
avoided, and for this reason soups are considered undesirable. The 
meals should be small and frequent and the food well masticated. 
The stomach should never be overloaded. 
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A certain amount of individualization is essential, and it is often 
necessary to change the dietary regimen to meet the vagaries of the 
stomach of the patient undergoing treatment. At the same time, 
emphasis should be laid on the danger of acceding to unreasonable 
whims and phobias which may have taken possession of the patient. 

Constipation is a frequent accompaniment of gastric atony, and 
yet it is readily seen that the diet just advised is not calculated to 
further the movement of the bowels. Corrective measures other than 
diet must be used. One difficulty is that the long continued injudi- 
cious use of drastic purgatives is in itself sometimes the cause of the 
very condition to be corrected. Better hygiene and attention to the 
general rules recommended for the treatment of constipation will 
accomplish something (see page 552). Cascara and other laxatives 
may be used cautiously, but my own decided preference is for plain 
agar in relatively large amounts, say three teaspoonfuls twice daily 
after meals. Agar is not a drug; it leaves the stomach quickly 
and can do no harm. It prevents constipation by so altering the 
intestinal contents as to favor their easy propulsion through the 
intestine. 

Rest in bed, especially in the more severe cases, is often of advan- 
tage. Lavage is also good, particularly in the more advanced grades 
of atony and when chronic gastritis is present. It is probably 
unnecessary in the milder cases. Neurasthenic persons with gastric 
atony had best not be taught the use of the stomach tube, however, as 
they are prone to use it too constantly. 


MENUS FOR PATIENTS WITH GASTRIC ATONY 


Use whole milk (2 parts of milk and 1 part of cream) 
(Feedings may begin at 8 and end at 10 if desired) 


First Day: 
6:00 a. m.: 4 glass orange or other fruit juice 
8:00: Well cooked oatmeal with cream and sugar, glass milk, rich 
1 shirred egg 
10:00: Toast, stewed fruit, a little butter, rich milk 


12 Noon:  Panned oysters on toast, glass milk 
2:00 p. m.: 1 glass milk, cold cereal, cream and sugar 


4:00: 2 soft boiled eggs, 1 slice toast with butter, rich milk 
6:00: Creamed oysters on toast or poached egg, rich milk 
8:00: Stewed apples, 1 slice toast. glass milk 


Seconp Day: 
6:00 a. m.: Hot glass milk with toasted crackers 


8:00: Well cooked Farina with cream and sugar 
Soft boiled egg, 1 slice toast, milk 
10:00: Prune pulp with cream, 1 slice toast, glass milk 


12 Noon: Very tender broiled steak, toast, milk 
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2:00 p. m.: Soft cooked egg, toast, milk 


4:00: Glass milk, toast 
6:00: Creamed or panned oysters on toast, milk 
8:00: Milk and egg shake or glass orange juice 
Tuirp Day: 
6:00 a. m.: Cereal with cream and sugar 
8:00: Poached egg on toast, stewed apples, glass milk 
10:00: Seraped beef patty, toast, milk 


12 Noon: Cream of wheat with butter, toast, glass orange juice 
2:00 p. m.: 1 egg omelet, toast, butter, milk 


4:00: Creamed oysters on toast, milk 
6:00: Soft boiled egg, toast, milk, butter 
8:00: Baked apple with cream, toasted crackers, butter, milk 


Fourta Day: 
6:00 a. m.: 1 glass orange juice 


8:00: Oatmeal, cream and sugar 
Shirred egg, toast, butter, milk 
10:00: Stewed prunes with cream, toast, milk 
12 Noon: Serving roast lamb, very tender, no gravy 


Rice with butter, toast, milk 
2:00 p. m.: Soft boiled egg, toast, milk 


4:00: Baked apple with cream, glass milk 

6:00: 2 egg omelet or scrambled 
Cream of wheat with butter, milk 

8:00: Milk and egg shake 

Firta Day: 

6:00 a. m.: 1 glass orange juice 

8:00: Cereal with cream and sugar 
Poached egg on toast, milk 

10:00: Milk, toast, apple sauce 


12 Noon:  Panned oysters on toast 
Rice with butter, milk 
2:00 p. m.: 1 scrambled egg, toast, milk 


4:00: Milk and egg shake 
6:00: Cream of wheat with butter, coddled egg 
8:00: Prunes with cream 


Toast and milk 


Gastroptosis or Gastroenteroptosis.—This is not a disease, and per 
se it is of no clinical significance. The mere fact that the stomach is 
situated low in the abdomen, or even in the pelvis, is not evidence of 
disease, for the stomachs of many robust people are so placed. It is 
true, however, that the same conditions, constitutional or acquired, 
which produce the muscular weakness of gastric atony will usually 
lead to relaxation of all abdominal support and thus to gastroptosts. 
The question of diet and other treatment, then, rests on the tonicity of 
the gastric musculature and not on the mere position of the stomach. 
If the muscle tone of the stomach is good, as evidenced by regularly 
coordinated peristaltic waves, and if it empties itself in a proper 
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length of time, no treatment is required. If, however, this organ when 
filled with a contrast meal appears as a mere distended bag and without 
normal peristalsis, then the patient should have the diet just advised 
for gastric atony. 

Motor Insufficiency of the Second Grade.—Such insufficiency is 
due to stenosis, usually of the pylorus, rarely to an “hour glass” 
contraction. This may be due in turn to scar formation, to a manifest 
ulcer, to pylorospasm from an erosion or other reflex cause, to adhe- 
sions from a perigastritis or cholecystitis, to carcinoma, to syphilitic 
infiltration or to linitis plastica with hypertrophic stenosis. The 
inability of the stomach to empty itself leads to stagnation of its 
contents and gradually to great dilatation. The resulting gastrectasis 
may be of such extreme grade that the stomach cavity is three or four 
times that of the normal stomach. Fermentation of the stagnating 
contents follows, with abdominal distress, vomiting and emaciation. 
The roentgenographic picture is typical and unmistakable. 

The treatment of pyloric stenosis and gastrectasis is that of the 
underlying disease; most often it is surgical. When there is recog- 
nizable ulcer, a dietary regimen appropriate for this disease should be 
prescribed. Sippy reported wonderfully satisfactory results from the 
use of his ulcer cure even after the development of pronounced and long 
standing pyloric obstruction. When the obstruction is due to causes 
other than ulcer the diet should in general be that advised for gastric 
atony. Particular care should be taken to prescribe only the most 
nourishing foods and those which are nonstimulating and nonirritating. 
Milk, eggs, cereals with cream, milk toast, mashed potatoes, lean fish ~ 
and finely chopped tender lean meats are suitable. Emphasis should 
be laid on the necessity for frequent feedings which are small in 
quantity. 

Constipation may be a distressing factor, and while preparations 
for the surgical relief of the obstruction are under way, various expe- 
dients for moving the bowels may be tried; if the pylorus is patent, 
simple laxatives, mineral oils or agar may be given, or enemas may be 
used. 

Lavage accomplishes wonders for the patient’s comfort and sense of 
well-being. Nausea, heart burn, thirst and other forms of distress are 
relieved, and the appetite is improved. The stomach should be 
washed out daily, either before breakfast or at bedtime. It is some- 
times of advantage to add boric acid to the water in the proportion of 
a teaspoonful to the liter. Both lavage and dietary regulation, how- 
ever, are in the vast majority of cases mere subordinate measures 
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which are useful in preparing the patient for operation. In a few 
instances the pyloric obstruction due to an ulcer may be relieved by 
diet; but as a rule (provided it is not due to syphilis) pyloric obstruc- 
tion of this grade demands surgical measures. 

Acute Dilatation—Such dilatation of the stomach with its dis- 
tressingly ominous train of symptoms may appear in the course of an 
infectious disease, after an abdominal operation or following gross 
indiscretions in diet. It requires no dietary regulation, for no food 
should be permitted. Gastric lavage should be given immediately. 
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CHAPTER XVIII 


DISEASES OF THE DIGESTIVE ORGANS (CONTINUED) 


THE GASTRIC NEUROSES 


Nervous Dyspepsia.—This is the most frequent form of digestive 
distress. It is a true neurosis the dominating feature of which is an 
increased irritability of the gastric sensory nerves, to which are some- 
times added, without organic change, motor and secretory disturbances. 
As a rule, it forms merely one phase of a larger symptom complex, 
the psychoneurosis, and includes the widest variety of digestive dis- 
comforts. Anything which upsets a person’s nervous balance—mental 
strain, overwork, grief, debilitating illness, chronic intoxication— 
may be an exciting factor, but in my experience nervous indigestion 
seldom if ever occurs, no matter what the provocation, in a person 
with a fundamentally stable nervous system. It always indicates 
emotional imbalance. The person is born with an unstable nervous 
system which is predestined sooner or later to break, and the nervous 
strain, illness or other factor which presumably starts the trouble 
plays merely a subordinate réle. It is important for both physician 
and patient to understand this thoroughly, for it is only through such 
understanding that future trouble in this or some other physiologic 
area may be avoided. 

The recognition of nervous dyspepsia is not always easy; for 
ulcer, carcinoma, chronic gastritis and other organic diseases of the 
stomach may for a time simulate it. Extragastric diseases, such as 
pernicious anemia, chlorosis, nephritis and paresis, may also be 
accompanied by symptoms of similar nature referable to the stomach. 
As a rule, however, patients with nervous dyspepsia present other 
recognizable stigmas which indicate that the gastric distress is of 
psychic origin, and careful observation will almost always reveal 
evidences of emotional imbalance. Then, too, the variability of the 
symptoms, their independence of the digestive processes, their bizarre 
nature, and the fact that they are often absent when the patient is 
dining out or is otherwise entertained, are all suggestive. 

Gastric neuroses may be polysymptomatic or monosymptomatic. 


Among the latter may be included an abnormally increased appetite 
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(bulimia), anorexia nervosa, nausea nervosa, regurgitation, rumination, 
aérophagia with loud explosive-like eructations, peristaltic unrest 
and various other forms of epigastric pain or distress. These symp- 
toms may be alone or in any combination. The same treatment, which 
is largely psychic and only to a small extent nutritional, with appro- 
priate modifications, applies to all.* 

A patient should not be treated for nervous dyspepsia until he has 
been thoroughly examined. There are two good reasons for this: 
first, such an examination is necessary for proper diagnosis; second, 
without it the physician cannot make himself sufficiently secure in the 
patient’s confidence to carry out the necessary psychotherapy. ‘To tell 
a nervous patient offhand that his troubles are imaginary and that 
he must forget them, accomplishes nothing. ‘The first step is to con- 
vince him by a searching inquiry into his troubles that the physician 
is genuinely interested, and that he knows what he is about. The 
successful treatment of nervous dyspepsia presupposes a thorough 
understanding of the patient, including both his emotional background 
and his physical makeup. 

If there are underlying diseases, the patient must be treated for 
them, and an effort should be made to correct faulty habits and to 
remove physical handicaps. The patient may need treatment for 
grave secondary anemia, chlorosis or syphilis. Rapid eating with 
poor mastication, irregularity of meals, a poorly balanced diet of 
ill prepared food, the abuse of the use of alcohol or tobacco and insuffi- 
cient sleep are errors which sometimes demand attention. Bad 
teeth and diseased tonsils are handicaps, and may require removal. 

The true nature of his troubles and the fallacy of rigid dietary 
restriction must be explained patiently to the patient, and his many 
dietary phobias must be combated. He must be induced to eat articles 
which he erroneously believes to be harmful, and in this way learn that 
his stomach is able, if given a chance, to perform its work properly. 
This is the most important part of the treatment; it requires under- 
standing, tact, patience and firmness. To carry it out successfully, 
it is often advisable to have the patient for a time in a hospital or 
nursing home. 

A restricted diet in nervous dyspepsia is a mistake. It is often a 
good maneuver to keep the patient during his first two days of 
hospital treatment on an all milk regimen and then suddenly, when he 
is a little hungry, to give him a large well balanced meal and insist 
that he take it. This preparatory semistarvation often places the 


* Anorexia nervosa was discussed with nervous diseases. 
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patient in the proper frame of mind for what is to come. In other 
cases, the full diet may be begun immediately. 

Two rules for the guidance of the physician are pertinent: (a) The 
directions must be explicit, especially in the beginning, not general 
or vague; (b) the treatment must be individual. The patient should 
be told that he is being given a general well balanced diet such as any 
normal man should eat, but its arrangement should not be left to his 
choosing; he is too apt to vacillate and to doubt. He should be told 
just what to eat; so much milk, so much meat, so much bread and 
butter, so much fruit and green vegetables, and other foods each day. 
The food should be prescribed with due consideration for what the 
market affords and with a little consideration (but not too much) for 
the patient’s preference. At first, a few daily menus may be given in 
detail. 

Each patient with nervous indigestion presents a separate problem. 
Therefore the directions should be individual, and, above all, the 
patient should understand that they are individual. To this end his 
instructions, while preferably written or typewritten, should never be 
in the form of a printed slip. 

Since so many of these patients are constipated, it is always neces- 
sary in arranging the diet to provide articles, such as fruits and green 
vegetables, which will be conducive to a daily bowel movement. 
Other directions regarding the hygiene of the bowel (see page 552) 
should also be given. 

Physical exercises carried out regularly and according to prescrip- 
tion and hydrotherapy (a cold morning plunge) are helpful adjuvants. 
Medicines, as a rule, should be avoided, but occasionally in the begin- 
ning of treatment a little sodium bromide, say 10 grains three times 
daily, will so lessen nervous irritability as to enable the patient to 
regain confidence in his stomach. 

The following specimen menus suitable for nervous indigestion 
provide merely a well balanced diet such as any normal person may 
take. 

MENUS FOR PERSONS WITH NERVOUS INDIGESTION 
Simple, well balanced menus. If the patient is inclined to obesity, omit cereals 
and most sweets. 
I 


BREAKFAST: 
1g orange or small saucer of cooked fruit 


Cereal, cream and sugar 
1 egg, 1 muffin or toast with butter 


Tea or coffee 
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DINNER: 
Medium serving beef roast 
1 medium sized baked potato 
Medium helping of greens; 1 corn muffin or 1 slice of bread with butter 
Salad—tomato or lettuce with French dressing 
2 tbsp. rice pudding 
Sweet milk or buttermilk 
SUPPER: 
1 egg omelet with broiled tomato 
2 tbsp. hominy grits with butter 
2 slices of whole wheat bread or toasted muffins 
Fruit salad with cream dressing 
Glass of milk 


Tile 
BREAKFAST: 
Fruit 
Small serving cornflakes with milk 
Soft boiled egg with 2 strips of bacon 
2 m. s. slices toast with butter 
Tea or coffee 
DINNER: 
Beef stew with vegetable 
2 corn muffins with butter 
Fruit salad with French dressing 
Small saucer ice-cream 
Milk, if desired, or tea 
SUPPER: 
Creamed dried beef on toast 
1 small baked potato 
Spinach salad with one-half hard boiled egg and mayonnaise 
Saucer peaches or pears (canned) 
2 slices whole wheat bread and butter 
Glass of milk 
Il. 
BREAKFAST: 
Fruit 3 
French toast with honey or preserves 
Bacon 
Tea or coffee 
DINNER: 
M. h. fish or lamb 
2. h. tbsp. mashed potatoes 
String beans; corn bread or 2 slices of bread 
Tomato salad with mayonnaise 
Baked egg custard 
Tea or water 
SUPPER: 
Scalloped egg en casserole 
Buttered asparagus on toast 
Pineapple and cheese salad with mayonnaise 
1 toasted muffin 
Jello with 1 tbsp. whipped cream 
Milk 
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Vis 
BREAKFAST: 
Orange juice 
Oatmeal with cream and sugar 


Creamed toast with cocoa 
Tea or coffee with cream and sugar 


DINNER: 
M. h. roast or broiled chicken 
Rice with gravy 
Baked egg plant; sweet potatoes with 1 marshmallow 
Celery and olives 
Pineapple sherbet with 2 lady fingers 
Tea or milk 


SUPPER: 
Creamed tomato soup with croutons 
Coddled egg en casserole 
Stewed corn 
Fruit salad with cream dressing 
2 slices of whole wheat bread or 3 beaten biscuits 


Milk 


V. 
BREAKFAST: 
Fruit; 1 spoon grapenuts with cream and sugar 
Scrambled egg with bacon 
2 hot biscuits and butter; 1 tsp. jelly 
Tea or coffee 


DINNER: 
A. h. meat or fish 
Baked macaroni and tomatoes 
Beans or greens 
Celery and apple salad 
Tapioca pudding 
Bread or corn muffins 
Tea or milk 


SUPPER: 
Scalloped or panned oysters 
Cream of wheat with butter 
1h. tbsp. peas; 1 slice whole wheat bread 
Small lettuce salad with Thousand Island dressing 
1 baked banana 
Milk 


VI. 
BREAKFAST: 
Fresh or stewed fruit 
Minced chicken on toast; grits with butter 
2 small biscuits with butter and jam 
Tea or coffee 
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DINNER: 
A. h. roast beef or 2 lamb chops 
1h. tbsp. creamed potatoes or sweet potatoes 
2h. tbsp. peas 
Spinach salad with egg and mayonnaise 
Bread or rice pudding with sauce 
2 rolls or corn muffins 
Milk or tea 


SUPPER: 


Egg omelet with bacon 

Small baked potato 

Very ripe banana nut salad with mayonnaise 
2 average slices of toast with butter 

Milk 


VII. 
BREAKFAST: 
Fruit; cold cereal with milk 
Poached egg on toast 
1 whole wheat muffin with butter and preserves 
Tea or coffee 
DINNER: 


Broiled or Swiss steak 
Sweet potatoes with or without marshmallow 
Squash or carrots 
Stuffed tomato or lettuce salad with mayonnaise 
Apple tapioca pudding 
Bread and butter 
Tea or milk 
SUPPER: 


Cream of oyster soup with crackers 
Baked or creamed potato 
2h. tbsp. hot spinach with egg 
Saucer canned apricots 
Beaten biscuit or bread 
Milk 
Calories, 3,000 or 3,500 each day 


THE DIARRHEAS 


To determine the cause of diarrhea a knowledge of the character of 
the feces is usually necessary. For this purpose the test diet and the 
methods of examination proposed by Schmidt are generally used. 
This diet is given the patient for about three days, occasionally longery. 
or until it is certain that its end-products are appearing in the feces. 
It provides 110 Gm. of protein, 105 Gm. of fat and 200 Gm. of carbo- 


hydrate, giving about 2,247 calories, sufficient for a patient who is not 
attempting much work. 
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SCHMIDT’S TEST DIET 


Breaxrast: 1 pint of milk (or when milk is not well borne, 1 liter of cocoa made from 
20 Gm. of cocoa powder, 10 Gm. of sugar, 400 Gm. of water and 100 Gm. of milk), 
50 Gm. of zwieback. 


Asout 10 a. m.: 1 pint of oatmeal gruel, made of 40 Gm. of rolled oats, 10 Gm. of 
butter, 200 Gm. of milk, 300 Gm. of water and 1 egg with a little salt. 

Luncu: 125 Gm. of chopped or scraped beef (weighed raw), broiled with 20 Gm. of 
butter; 250 Gm. of mashed potatoes. 

Axsout 4 p. m.: The same as breakfast. 

Supper: (About 7 p. m.): The same as 10 a. m. 

(Occasionally a little thinly sliced raw ham is added) 

Schmidt gives directions in elaborate detail for the study of the 
feces; for full information, the reader is referred to his monograph. As 
a rule for ordinary clinical purposes a fairly simple examination is 
sufficient to give the physician an insight into the nature of the intes- 
tinal disturbance. He should take into consideration the odor and the 
general appearance of the feces. The exceedingly foul-smelling stool, 
alkaline in reaction and dark brown, indicates proteolytic decomposi- 
tion, while a light yellow specimen which is acid in reaction and shows 
bubbles of gas indicates abnormal fermentative activity. A portion 
of the feces should be spread on a plate for careful inspection; after 
being thoroughly rubbed up with water, it is examined for connective 
tissue fragments and pieces of muscle. Sago-like granules of potato 
indicate poor digestion of starch. Connective tissue particles indicate 
a disturbance of gastric digestion, and the presence of muscle fibers with 
recognizable cross striping suggest a failure of the pancreatic ferments. 
The presence of mucus in a recognizable amount indicates some inflam- 
matory reaction, usually in the large intestine. Pus and blood tell of 
more deeply seated inflammatory disturbances. As a rule, little can 
be told from the number and the character of the micro-organisms 
present, but Schmidt attaches importance to the presence in the test 
stool of bacteria whose granulose containing bodies stain blue with 
iodine; this is regarded as an indication of poor carbohydrate utilization. 

Intestinal Dyspepsia.—A clear distinction should be drawn between 
digestive disturbances of the intestine on the one hand and inflamma- 
tory reactions on the other. It is with the former that this discussion 
is chiefly concerned. It includes various digestive disorders, such as 
accompany failure of the digestive juices, motor abnormalities, dis- 
turbances of innervation and invasion of the intestinal tract by foreign 
bacteria. Associated with these processes there may be in greater or 
less degree a true enteritis or colitis. Taken as a whole, chronic intes- 
tinal dyspepsia, despite the manifold nature of its etiology, represents 
a fairly well defined clinical complex. 
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In the majority of instances, the cause of the trouble is a change in 
the intestinal flora in which foreign disease-producing organisms 
predominate. This infection is frequently made possible by some 
prior disturbance of function, secretory or motor, typical of which is 
achylia gastrica. In such instances the food as it passes into the 
duodenum is poorly chymified and of such abnormal consistency as to 
throw an unaccustomed burden on the intestinal tract. It is this, 
rather than the absence of supposedly bacteriolytic properties of the 
gastric hydrochloric acid, which permits foreign bacteria to gain 
foothold and eventually to predominate. This is borne out by the 
fact that diarrhea frequently accompanies rapid emptying of the stom- 
ach, even though hydrochloric acid be present in abundance. At any 
rate, most of the intestinal disorders of this group follow disturbances 
of gastric function, either secretory or motor. 

Before instituting dietary regulation in intestinal dyspepsia, it is 
essential to determine the nature of the underlying functional dis- 
turbance. The general symptoms, such as lack of appetite, nausea, 
epigastric pressure, eructation of food and frequent bowel movement 
are as a rule the same, no matter what the underlying cause, and there- 
fore for a more intimate understanding of the disturbance a certain 
amount of laboratory investigation is necessary. While examination 
of the blood may give information of value, particularly when per- 
nicious anemia is present, the most important information comes from 
the study of the feces. It is well to remember, however, that fermen- 
tative dyspepsia with its feces of light color, acid reaction and gas 
bubbles, and putrefactive indigestion with its dark brown feces, alka- 
line reaction and characteristic odor, cannot always be clearly 
differentiated. ‘The two processes may occur simultaneously or one 
may alternate with the other. Microscopic examination is as a rule 
advisable, but not infrequently macroscopic examination of feces 
which have been thoroughly rubbed up with water on a black plate, as 
Schmidt advises, will reveal the sago-like particles of starch, connective 
tissue strands, muscle fibers and other things which show wherein 
digestion has failed. To know the reaction of the gastric contents 
and the rapidity with which the stomach empties itself, is also of value. 
It is not always easy to differentiate intestinal dyspepsia from entero- 
colitis on the one hand and nervous diarrhea on the other. Te 
absence of mucus in the stools speaks against the former, and the find- 
ing of undigested food particles in any appreciable amounts speaks 
against the latter. 
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Dietary regulation will accomplish much, but emphasis should be 
laid on the fact that no single dietary regimen is suitable in every case, 
and indeed that the same diet is not necessarily suitable at all times 
for the same patient. Since poor chymification of the food is probably 
an important factor, no article should be given which cannot be thor- 
oughly and easily chymified. This means that in all cases salads and 
other leafy vegetables should be avoided, and that only those vege- 
tables should be given which can be thoroughly cooked and prepared 
in puree form. For the same reason, care should be taken not to 
overload the stomach; the meals should not be large. 

If the feces show the presence of undigested starch, more albumen 
and less starchy food should be given. Eggs, meat soups, vegetable 

-purees and milk with a little toast or zwieback should be the chief 

articles of diet. To this may be added vegetable purees. A limited 
amount of carbohydrate in the form of sweets such as honey and 
preserved fruits is often well borne. 

If, on the other hand, putrefactive processes predominate or the 
feces show the presence of muscle fibers or of connective tissue in 
considerable amount, meats should as far as possible be removed from 
the diet. The food in such cases should consist largely of the simpler 
carbohydrates with very little protein; that is, gruels with cream, 
zwieback, toast, rice, mashed potatoes, bread and butter with orange 
marmalade and other preserves and milk. 

Many clinicians object to the use of milk in intestinal disturbances. 
This no doubt holds good for children, but in my experience with adults 
milk is as a rule well borne in both forms of indigestion—fermentative 
and putrefactive. It is best given with other foods, say one or two 
glasses at a meal. Acidophilus milk sometimes corrects the trouble by 
changing the intestinal flora. It should be given in amounts of 1 or 2 
quarts daily, with the addition perhaps of milk sugar. 

Fats as a rule are not well borne and therefore should be limited 
in amount. They should be taken chiefly in the form of butter, 
cream and egg yolk. No definite rules, however, can be laid down, 
and the physician must be guided in the fat allowance by the experi- 
ence of the individual patient. 

It is not advisable to permit the patient to continue indefinitely 
on any one type of food. There should be frequent examinations of 
the stool, and changes in the dietary prescription should be made 
accordingly. It is said that there is scarcely any other illness 
which demands of the physician greater dietary finesse than intestinal 


dyspepsia. 
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MENUS FOR PATIENTS WITH INTESTINAL INDIGESTION 


& 
8:00 a. m.: Poached egg on toast, cocoa 
10:00: Milk, toast, preserves 
12:30; Strained vegetable soup made with beef broth 


Coddled egg, toast, marmalade 
3:00 p. m. Egg and milk shake 


6:00: Puree of split pea soup with croutons 
Soft boiled egg, toast 
8:30: Glass milk with zwieback 
II. 
8:00 a. m.: Milk toast, cocoa or milk 
10:00: Milk and egg shake 
12:30: Puree of spinach with zwieback 


1 egg omelet, toast, honey, milk 
3:00 p. m.: Glass milk 


6:00: Beef broth with zwieback 
Scrambled egg with toast, tsp. marmalade or preserves 
8:30: Egg and milk shake 
Iil. 


8:00 a. m.: Egg omelet, 1 slice toast, preserves 
Cocoa or milk 


10:00: Glass milk, 2 zwieback 
12:30: Puree of bean soup with 1 zwieback 
Shirred egg, 1 slice toast, milk 
3:00: Milk and egg shake 
6:00: Beef broth, egg on toast, milk 
8:30; Milk with zwieback 


MENUS FOR PATIENTS WITH INTESTINAL INDIGESTION 
(PUTREFACTIVE) 


8:00 a. m.: Oatmeal gruel with cream 

Toast with butter and marmalade, cocoa 
10:00: Glass milk Acidophilous with milk sugar, 1 zwieback 
12:30 p. m.: Mashed potato with hard boiled egg yolk 

Toast, butter, preserves, milk 


3:00: Cornmeal gruel with cream 
2 zwieback, glass milk or Acidophilus with milk sugar 
6:00: Well cooked rice with milk and butter 
Toast, butter, marmalade or honey, milk 
8:30: Barley gruel with butter or cream, milk 
II. 
8:00 a..m.: Cream toast with egg yolk, cup cocoa or milk 
10:00: Oatmeal gruel with cream, milk ~ 
12:30 p. m.: Mashed potatoes with butter, toast, milk 
3:00: Rice with butter, milk 
6:00: Cornmeal gruel with cream 


1 slice toast, honey, milk 
8:30: Glass milk, zwieback, butter 
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III. 
8:00 a. m.: Barley gruel with cream 
Toast, preserves, milk 
10:00: Milk toast 
12:30 p. m:: Mashed potato with egg yolk 
Toast, honey, milk 


3:00: Cornmeal gruel with cream, zwieback, butter 
6:00: Rice with milk and butter 
_ Toast, preserves, cocoa 
8:30: Oatmeal gruel with cream 
Toast, milk 


Fermentative dyspepsia is regarded by some clinicians as a distinct 
disease entity. Schmidt and Strassburger? believe that it is dependent 
on a constitutional defect in the digestive juices with faulty diastatic 
action which leads to poor utilization of starch and permits subsequent 
fermentation. The chief seat of the disturbance is believed to be the 
ileum. Whether this condition is entitled to separate consideration 
is hard to say. Occasionally patients are seen whose inability to 
digest potatoes, fruits, and other starchy articles is a dominating 
feature of their disturbance. These people are prone to diarrhea, but 
usually they have formed or partially formed bowel movements 
which show the fermentative characteristics of a bright yellow color, 
acid reaction and “‘bubbly”’ consistency. They complain of frequent 
abdominal distress and of the passage of large quantities of gas by 
bowel. On both macroscopic and microscopic examination after the 
test diet, the feces show clumps of undigested potato granules and 
other evidences of poor starch utilization. Occasionally a little mucus 
appears as evidence of a mild inflammatory reaction. 

The diet should contain only minimal quantities of carbohydrate, 
and this should be in the form of gruels with milk and other easily 
digested foods. Salads, fruits and the leafy portions of vegetables 
particularly should be avoided. Eggs, fish, oysters and tender meats 
should be eaten in relatively liberal amounts. Milk and milk prepara- 
tions are usually well borne; fats, poorly. Gelatin, slightly sweetened, 
may be eaten. Gradually as the stools become darker and take on 
an alkaline reaction, and as undigested starch disappears, toast and 
gruels may be permitted in larger amounts, and other carbohydrate 
foods may be added. 


MENUS FOR PATIENTS WITH FERMENTATIVE DYSPEPSIA 
(Use small amount sugar in desserts) 


ile 
§:00 a. m.: Panned oysters (6 or 8) 
1 zwieback 
Cocoa or milk 
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10:00: Small serving oatmeal gruel with milk 
12:30 p. m.: Large serving broiled tender steak, 1 slice toast 
Lemon or orange Jello, milk 
3:00: Soft boiled egg, 1 zwieback 
6:00: Average helping broiled fish with hard boiled egg 
1 slice toast, milk? 
8:00-8:30: Boiled egg custard 


Milk 
II. 
8:00 a. m.: Broiled steak, 1 slice toast, cocoa or milk 
10:00: Soft boiled egg 


Cornmeal gruel with milk 
12:30 p. m. Boiled fish with egg sauce, 2 zwiebacks, Spanish cream 
3:00: Oatmeal gruel with milk, 1 coddled egg 
6:00: 6 or 8 large panned oysters on toast 
Orange or cherry Jello, milk 
8:00-8:30: Glass milk 


TI. 
8:00 a. m.: 2 soft boiled eggs, 1 slice toast 
Cocoa or milk 
10:00: Spanish cream, glass milk 
12:30 p. m.: Very tender steak or roast 
Toast, milk 


3:00: Shirred egg, toast, milk 

6:00: Broiled fish or panned oysters, 1 slice toast 
Milk, lemon Jello 

8:30: Oatmeal gruel with milk, glass milk 


Nervous Diarrhea.—It is difficult to say whether this type of 
diarrhea is dependent solely on an abnormal motility of the bowel of 
nervous origin, or whether there are in addition other more fundamen- 
tal factors, such as a change in the nature of the digestive ferments. 
While the diarrhea is clearly dependent on nervous influences, it is 
conceivable that these influences may act by changing the secretions 
in such a manner as to alter profoundly the nature of the 
intestinal contents and thus to necessitate in turn a rapid emptying 
of the bowel. Part or all of this may be due to mere circulatory 
disturbances, to what may be termed perhaps a “blushing of the gut.” 
The stools are not only watery, but at times they show evidences of 
failure of digestion, and occasionally there is a little mucus. 

The treatment is that of the underlying nervous instability. Rigid 
dietary regulation is unnecessary, perhaps even harmful. It is essen- 
tial merely that the patient secure enough food of the right kind. 
Bromides are frequently of value. Many of these patients suffer from 
physical as well as nervous exhaustion. When they are permitted 
rest and tranquility, the intestinal disturbances cease. In the more 
severe cases, the “rest cure” (see page 649) should be used. 
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Acute Enteritis.—This disease, which represents an actual inflam- 
mation of the bowel, may be due to the widest variety of causes. It 
is not always distinguishable from the intestinal dyspepsias above 
described, since the latter are frequently accompanied by mild degrees 
of enteritis and may show small amounts of mucus in the feces. The 
presence of mucus in appreciable amounts, however, can as a rule be 
taken to indicate outspoken enteritis. . 

Anything which irritates the intestinal mucosa, whether mechanical 
or chemical, can produce enteritis. In the vast majority of instances, 
however, the disease is due to bacterial invasion. It may be merely 
a part of some well characterized infectious disease, such as typhoid 
fever, cholera, amebic or bacillary dysentery, or tuberculosis; it may 
be due to some recognizable infection without a well defined clinical 
complex, such as the paratyphoid infection which gives rise to epidemics 
of food poisoning; or, while apparently of infectious origin, it may be 
due to some unidentified organism. And, finally, the diarrhea may be 
due to toxins which have developed in infected foods (Bacillus botuli- 
nus) rather than to actual infection of the patient himself. 

In most instances there is inflammation of the entire alimentary 
tract, so that the disease may be regarded as a true gastro-entero- 
colitis. The nausea and vomiting which usually occur first probably 
represent an acute gastritis. The great prostration, thirst, fever and 
pains in the muscles are probably dependent on loss of water rather 
than on so-called toxemia. 

Recognition of acute enteritis must depend on the symptoms. 
The watery stools will in the beginning contain undigested food par- 
ticles, but later there is in the feces little more than bacteria, water 
and mucus. There are myriads of micro-organisms in the stools, 
and except in a few diseases, such as amebic dysentery, little can be 
learned from their study. Occasionally, as in epidemics due to the 
paratyphoid or the dysentery bacillus, agglutination tests will tell the 
story. 

Treatment should as a rule be begun by the administration of a 
laxative, such as one or two tablespoonfuls of castor oil, but if there 
has been profuse diarrhea and the intestine is already cleared of 
offending material, this is unnecessary. No food should be given for 
the first twenty-four or perhaps forty-eight hours. Then simple 
gruels, such as was advised in acute gastritis, should be prescribed. 
Milk is usually well borne, and in many instances it should for a time 
be the only food. Strained oatmeal, farina, cream of wheat, milk 
toast and bouillon, to which a little toast has been added, may also be 
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given at this time. Later an occasional egg, and then a little tender 
meat with toast, butter and preserves, may be added. 

It is essential in acute enteritis that the patient be kept absolutely 
at rest in bed. Not infrequently opium in the form of tincture of 
opium or as Dover’s powder should be given. Warm applications to 
the abdomen add to the patient’s comfort. 


MENUS FOR PATIENTS WITH ACUTE ENTERITIS 


Srconp AND Tuirp Days: 
Milk every 2 hours 


Fourts, Firth anp SrxtH Days: 
7:00 a. m.: Strained oatmeal gruel with milk 


9:00: Milk toast 
11:00: Cream of wheat with milk 
1:00 p. m.: Bouillon with croutons (1 slice dry toast) 
3:00: Farina, glass milk 
5:00: Cream of wheat, glass milk 
7:00: Strained oatmeal with glass milk 
9:00: Milk 


Srventa to Ninta Days INCL.: 
7:00 a. m.: Strained oatmeal with a little butter 


Glass milk 

9:00: Milk toast, with soft boiled egg 

11:00: Farina with butter, 14 slice toast 

1:00 p. m.: Glass milk, 1 slice toast, butter, 1 tsp. preserves 

3:00: Small piece very tender broiled steak, 14 slice toast 
Milk 

5:00: Cream of Wheat with butter, glass milk 

7:00: Glass milk, toast, butter, marmalade 

9:00: Strained oatmeal with butter, glass milk 


Trento To Tweirra Days INCL: 
(Routine may be changed from day to day to prevent monotony.) 
(Feedings may be from 6-8 if desired.) 

7:00 a. m.: Oatmeal gruel with butter, glass milk 


9:00: 1 soft boiled egg, 14 slice toast, cocoa? 
11:00: Cream of wheat with a little butter, glass milk 

1:00 p. m.: 1 pat of scraped beef, 1 slice toast, 1 tsp. marmalade 
3:00: 1 glass milk 

5:00: 1 poached egg on toast, glass milk 

7:00: 1 spoon creamed fish flakes, 1 zwieback 

9:00: Glass milk, 1 slice toast, 1 tsp. preserves 


Chronic Enterocolitis.—This may represent merely a continuation 
of an improperly treated acute enteritis or it may be chronic from the 
beginning. It usually expresses itself by marked irregularity of the 
bowel; there is alternating constipation and diarrhea, seldom for any 
long period normal bowel movements. Occasionally there is a tend- 
ency to thin frequent bowel movements with an abundance of mucus. 


DISEASES OF THE DIGESTIVE ORGANS 545 


Pain and discomfort in the abdomen are variable symptoms. Exam- 
ination of the feces may show either putrefactive or fermenta- 
tive changes, or both. There is usually considerable mucus as well 
as an abundance of undigested food particles. 

Treatment depends in part on the nature of the digestive disturb- 
ance. Ifthe examination of the stool reveals evidences of fermentation 
and there is an abundance of undigested potato or starch granules, with 
bacteria which stain blue with iodine, it is best to prescribe for a time a 
diet which consists largely of albumen. If, on the other hand, putre- 
factive changes predominate and there are evidences of poor digestion 
of meat, a diet rich in carbohydrate with only limited quantities of 
protein should be given. When both types of digestive disturbance 
are present, the ingenuity of the physician is taxed to provide a simple, 
nonirritating diet which will lessen the intestinal irritation. Milk 
and thin gruels are usually suitable. The food should always be well 
prepared and should never contain coarse, indigestible articles. 
Coarse vegetables and raw fruits should be avoided. Carbohydrates 
should be given largely in the form of toast, zwieback, milk toast and 
gruels, such as farina or cream of wheat. The meat should be tender 
and should be served preferably in some finely divided form. Eggs 
and fish are usually suitable. Bacillus acidophilus milk is often of help 
in changing the intestinal flora. 

Mucous Colitis —This condition is regarded by many as a distinct 
disease entity. There is usually a history of long standing constipation 
with the use of drastic purgatives. It is characterized particularly by 
the passage at times of large quantities of mucus which sometimes 
takes on a firm consistency and so closely assumes the shape of the 
intestine as to suggest the passage of a part of the intestinal wall. 
The attacks of abdominal pain which frequently precede the evacua- 
tion of mucus are probably due to efforts at its dislodgment. This 
disease is usually seen in very nervous patients, and by some clinicians 
it has been considered a pure neurosis. Von Noorden believed it to be 
due to constipation and purgation for many years with resulting 
injury to the mucosa. 

There are two opposed views as to the dietary treatment of this 
disease. Von Noorden? insisted on an abundant diet containing large 
quantities of green vegetables, bran, fruit and other roughage, such 
as is best suited to the relief of constipation. Schmidt, Boas and 
others have advised the reverse of this—a bland, nonirritating, non- 
stimulating diet, which contains milk, cereals, eggs, purees and similar 


foods. 
35 
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This difference of opinion may be due not merely to different 
conceptions of the nature of the disease, but also to the fact that 
several different pathologic processes perhaps are grouped together as 
mucous colitis. In my own experience, a patient with the clinical 
syndrome described by von Noorden as mucous colitis is best treated 
by the constipation-correcting diet which he advises. On the other 
hand, a colitis in which the salient feature is active inflammation of the 
mucosa perhaps leading to ulcer formation is naturally made worse by 
such a diet, and the patient should be given the bland, nonirritating 
foods advised by Schmidt. Specimen menus of the type recommended 
by von Noorden will be found in the section on constipation (page 554) ; 
those of the type recommended by Schmidt, in the section on chronic 
gastritis (page 497). 

Sprue.—Sprue is classed among the tropical dysenteries, and is 
thought to affect only those who have lived for many years in the 
tropics. Residence in the tropics, however, is by no means essential, as 
is evidenced by the fact, that in the United States it is not an infrequent 
disease among residents of the South. Although the clinical complex 
presented by sprue is well defined and characteristic, there is still 
some question as to whether it should be regarded as a distinct disease 
entity. It has frequently been confused with pellagra. E. J. Wood 
has offered the suggestion that it is identical with pernicious anemia; 
certainly sprue and pernicious anemia have many characteristics in 
common. Manson believed that debilitating and enfeebling influences 
predispose to this disease. Ashford has endeavored to prove that 
infection with Monilia psylosis is responsible, and this theory has 
many adherents; this author has concluded, however, that Monilia 
becomes pathogenic only when there has been a preceding digestive 
deficiency. T. R. Brown contributed to the pancreatic deficiency 
theory in his finding that pancreatic ferments were absent or nearly so 
from the duodenal contents and the stools; perhaps this is the disturb- 
ance which permits Monila to gain foothold. 

Of the symptoms of sprue, diarrhea is the most constant and the 
most distressing; it may be merely a morning diarrhea. The very 
loose stools are of pultaceous consistence, fermented, pale and usually 
copious. The mouth is sore; the tongue is bright red, sometimes 
swollen and occasionally covered with superficial erosions. This 
soreness of the mouth may interfere materially with nutrition. 
Abdominal distention, particularly after eating, may be a distressing 
ymptom. Later there is profound anemia indistinguishable fomrs 
primary anemia. 
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Many diets have been heralded as specific for sprue. Manson‘ 
emphasized the fact that success in the treatment of this disease 
depends on thoroughness. He insisted on absolute rest in bed and 
a diet consisting only of milk, the patient drinking at most 3 pints 
during twenty-four hours. He advised that the milk be given in 
divided doses every two hours, that it be sipped with a spoon, and that 
the mouth be washed with some mild antiseptic after each feeding. 
The amount of milk, according to this author, should not be increased 
until the patient’s appetite improves and the abdominal distention 
disappears. It may then be gradually increased until 6 pints are 
taken during twenty-four hours. He permitted no additional food 
until the patient had been free from diarrhea for at least six weeks. 

In discussing his milk diet, Manson adds the following comment: 

The only exception to this rule of an exclusively milk diet is fruit, and of all fruits 
the strawberry appears to be the best. Indeed, strawberries and probably other pulpy 


fruits appear to have a curative effect on this disease, and may be tried early in the 
treatment. I have seen strawberries succeed where milk alone has failed. 


I should like to add my testimony to the value of the strawberry diet. 
I have recently seen graphic improvement in two patients with 
sprue who were changed from the milk to the strawberry diet. Two 
quarts of strawberries daily, to which is added a little sugar but no 
cream, is the usual allotment. I have permitted in addition, scraped 
beef on dry toast, which they were instructed to chew thoroughly. 
Just what it is in the strawberry which benefits the patient no one can 
say. ‘They must be fresh; preserved or canned strawberries will not 
suffice. Wood tells of one patient with sprue who with the changing 
seasons followed the strawberry crop over the United States. 

Thoroughly ripe bananas taken in large quantities, as many as 
twelve or eighteen daily, have also been used with benefit. 

A diet of scraped beef is said sometimes to work well. Asa rule, 
the beef scrapings are made into meat balls and are broiled with just 
as little butter as possible. At other times, the scrapings from rare 
beef steaks are eaten direct with the addition of a little toast. 

R. H. Turner® of the Department of Tropical Medicine of Tulane 
University has had unusually satisfactory results with a diet possessing 
the following characteristics: (1) fat content as low as possible, (2) 
protein content high, (3) carbohydrate as far as possible in the form 
of bananas and plantains. His diet for the twenty-four hours is 
constructed as follows: Protein milk made from milk powder (Klim or 
Dryco) up to 3 or 4 pints; this may be taken in small quantities at 
frequent intervals if drinking a large quantity at one time causes 
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discomfort. No sugar may be added to any article of diet; saccharin 
may be used if necessary in coffee, dessert or oatmeal. Two bananas 
daily should be taken at first, which during the first two or three weeks 
may be increased to six. These should be over-ripe with darkened 
skins but without decay. One small broiled steak which has been 
trimmed of all fat should be eaten daily, and after the first month two 
may be taken. One small portion of oatmeal which has been cooked 
for at least two and one-half hours, without cream or sugar (saccharin 
if necessary is permitted). Two baked plantains without butter or 
sugar are also permissible; if these are served with the steak, they will 
serve as an acceptable substitute for bread. Gelatin, which may 
contain well ripened bananas but no sugar, may be taken ad libitum. 
The following articles are prohibited: butter, bread, cream, especially 
ice-cream, rice, potatoes, gravy, sweet milk, cake and candy. 


HABITUAL CONSTIPATION 


It is difficult to define constipation, because there is no fixed rule 
as to the frequency with which the bowels should move. For comfort 
and health, the majority of people must have a daily bowel movement, 
but there are others who need an evacuation only every second or 
third day. Numerous instances have been reported of people who 
empty the bowels at intervals of several weeks, and occasionally we 
hear of a person who, while maintaining apparent health and attending 
to his daily duties, has a bowel movement only every three or four 
months. 

The reason why different people make such widely differing 
demands on the colon can be explained perhaps when we inquire into 
the baneful influences of constipation. Unquestionably, infrequent or 
insufficient bowel movement leads to a certain well recognized train of 
symptoms: malaise, headache, mental hebetude, poor appetite, coated 
tongue and foul breath. Still other clearly defined harmful effects 
were demonstrated by Donaldson® on five normal men who voluntarily 
refrained from bowel movement for a period of about four days. He 
saw in these subjects, in addition to the symptoms just related, loss of 
the power of concentration, easy fatigue, delayed reaction time of the 
special senses, elevated basal metabolism and increased blood sugar. 
These men experienced a complete return to normal within an how 
after securing a bowel movement by enema. 

The disagreeable and debilitating influences of constipation are 
commonly believed to be due to toxins absorbed from the colon, so° 
called auto-intoxication. Space will not permit a thorough discussion 
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of this subject here and those interested are referred to the excellent 
summary of the literature by Alvarez.7 This author demonstrates 
convincingly that intoxication cannot be the sole factor, if indeed it 
plays any réle. Every one knows that when, during constipation, 
evacuation of the bowels has been accomplished, relief is as a rule 
immediate; and yet it is evident that if absorbed poisons were the cause 
of the discomfort, this relief could not be experienced so quickly. As 
Alvarez so aptly expresses it, we can just as well talk of sobering a 
drunken man by taking the bottle out of his hip pocket. Some other 
explanation must be sought. The suggestion has been made repeatedly, 
and this seems most reasonable, that the baneful influences of consti- 
pation are due to pressure of the fecal mass in the lower bowel, pressure 
both on a sensitive mucus membrane and on the pelvic nerves. The 
author just quoted suggests an additional and perhaps an equally 
important factor, reverse peristalsis; this carries some of the intestinal 
contents back into the stomach and may even transport material from 
the stomach still higher. The discomfort and distress of an over- 
loaded intestine is genuine, but nevertheless in the last analysis it 
would appear to be of nervous origin. 

This explanation would solve the problem of the varying tolerance 
which different people exhibit toward an overloaded colon, for it 
recognizes the predominating influence of individual nervous sus- 
ceptibility. It is only by taking into consideration this factor of 
individual susceptibility that we can account for the wide differences 
in the way in which people react to constipation. 

The efficient treatment of persons with constipation presupposes an 
understanding of the manner in which the colon acts. The liquid 
chyme passes rapidly through the small intestine and is ejected in 
spurts into the cecum; it is prevented from regurgitating by means of 
the ileocecal sphincter. The feces accumulate in the cecum and 
ascending colon, where through the absorption of water they are 
changed to a soft semiliquid mass. Further absorption of water occurs 
as the transverse colon is reached, and the feces then take on a firmer 
semisolid consistency. 

The chief function of the colon is to hold the feces until it is con- 
venient to defecate; it serves therefore during the greater part of the 
time merely as a reservoir. When the time comes for the feces to 
move forward, this is not accomplished by gradual progression but 
rather by a few brief forceful movements. During the rest of the day 
the colon is probably inactive. This mass peristalsis as it is now called 
was first observed by Holtzknecht,® who described it as a powerful 
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peristaltic wave involving the entire large intestine, which is repeated 
three or four times daily. It was later observed by Case, Hurst and 
others. Hurst® was able to demonstrate in the fluoroscope that the 
movement follows the taking of food into the stomach, and he regards 
this as the normal stimulus for the colon reflex. This influence of 
feeding upon the movements of the large bowel has been observed by 
others.!° The fecal mass is thus from time to time carried forward in 
toto until it reaches the pelvirectal flexure, where, owing to the tonic 
contraction of the circulatory muscular fibers, further progress is 
stopped. : 

Nothing enters the rectum until immediately before defecation. 
At the usual time for this act, as a rule just after breakfast, there is a 
relaxation of the muscle fibers at the flexure, and active peristalsis of 
the colon carries forward a portion of the feces into the rectum. The 
circumstances which give rise to this movement are numerous and 
~ complex; the active movements of the early morning, the usual glass of 
cold water, the cold bath perhaps, and above all the taking of food, are 
the factors which in the normal person initiate this train of events. 
The presence of feces in the rectum then gives rise to a sensation of 
fulness—a muscle sense rather than a tactile sense—which in turn 
produces the desire to defecate. As the person goes to stool, defeca- 
tion is initiated by certain voluntary movements of the abdominal 
muscles, the diaphragm and the levati-ani muscle, which increases 
abdominal pressure and forces additional feces into the rectum, the 
distention of which gives rise in turn to reflex impulses from the lumbar 
cord. This brings about propulsive movements of the colon and 
simultaneously a relaxation of both anal sphincters, which results in an 
emptying of the distal part of the large intestine. 

Alvarez’ has called attention to the fact that the entire cola is not 
completely emptied at defecation; a certain amount of fecal material 
remains in the ascending and perhaps a part of the transverse colon. 
This goes forward during the day and is presumably evacuated the 
following morning. In fact, the studies of this author and Freed- 
lander! have revealed the interesting fact that under normal condi- 
tions there may be considerable delay in the passage of the feces, and 
that all portions may not move forward with the same rate of speed. 


They write: ae 


In the study here reported, fifty small glass beads were used as an index to the 
rate of progress of the everyday food of the individual. Ordinarily, some 15 per cent 
of these beads are passed on the first day; 40 per cent on the second; 15 per cent on 
the third, and 10 per cent on the fourth day. After that, it may take days or weeks 
before the last few beads are recovered. The rate of progress varies widely in normal 
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persons. No symptoms of disease were found in men and women who took a week or 
more to pass 70 per cent of the beads. Fast rates, i. e., 85 per cent in twenty-four 
hours, are associated with the passage of soft, badly digested stools. 


Whether the behavior of these glass beads is a fair criterion of fecal 
progress it is difficult to say, but the result of these studies is distinctly 
illuminating. 

Types of Constipation.—Constipation may be manifested in three 
ways: defecation may occur with insufficient frequency, the stools 
may be inadequate in amount, or they may be abnormally hard and 
dry. ‘Two main types have been described—atonic and spastic. The 
former type of constipation is by farthe morecommon. It is duetoan 
‘insufficiency in the peristaltic movements, either relative or absolute. 
This in turn may be due to muscle weakness, to lowered reflex sensi- 
bility, or to feces which are of such abnormal consistency that they 
do not give stimulation or are difficult to propel along the intestine. 
Hurst has given the name dyschezia to a condition in which the evacua- 
tion of the rectum is never complete; it belongs in the atonic group, 
but according to this author demands special therapeutic considera- 
tion. Spastic constipation, which is due to obstruction offered by 
spasmotic contraction of the intestine, and which is manifested by 
small hard fecal masses or thin ribbon-like strings, is relatively rare; 
it is usually seen in neurotic persons. 

Errors, which lead to constipation whether hygienic, dietetic or 
otherwise, should be corrected before other therapeutic measures 
are attempted. Faulty habit in regard to the time or regularity of 
going to stool, usually begun in childhood, is one of the most frequent 
causes; constitutional constipation, so called, is no doubt of this 
group. Old age and debilitating diseases are accompanied by consti- 
pation because of the associated muscle weakness. The bowel 
irregularity which is a part of chronic colitis probably represents a 
damage to the plexus of Auerbach which is due to the inflammatory 
reaction of the mucosa. The extreme degrees of constipation seen in 
neurasthenic and insane patients, especially in those with melan- 
cholia, is probably due to depression of nerve reflexes. On the other 
hand, extreme nervousness and irritability may be accompanied by 
spastic constipation and made worse by irritating laxatives; irritation 
of a susceptible colon in a patient with an excitable nervous system 
can easily lead to this type of constipation. 

A bowel content which is grossly abnormal in consistency and com- 
position is a frequent cause of constipation. To permit of easy pro- 
pulsion and in order to impart to the mucous membrane just the proper 
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stimulation, the colonic contents must be semisolid, nonirritating, and 
relatively free from undigested food remnants. This is largely a 
question of diet, for in order to produce feces of this character the food 
must be well digested and must contain an abundance of cellulose. 
This substance leaves a large residue which undergoes a certain amount 
of fermentation and gives a soft bulky colonic content. On the other 
hand, concentrated foods which are in large part digested and absorbed 
and which contain very little roughage provide a fecal mass which is 
hard and difficult of propulsion and which irritates rather than stimu- 
lates the mucosa. 

The insistence of a certain type of patient that he have a daily 
bowel movement at all times, and his consequent use of purgatives, 
eventually leads to habitual constipation. There often results a 
vicious circle which is established in the following manner. Nor- 
mally there remains in the ascending and perhaps a part of the trans- 
verse colon after each defecation a certain amount of fecal material 
which later passes forward to be evacuated the following day; if a drastic 
purgative has been taken, however, the entire large intestine is emptied 
and nothing remains for tomorrow’s evacuation. Thus, it is evident 
that the failure of the bowels to move on the morning following a 
day of purgation is not due, as has been supposed, to temporary 
paralysis of the intestine, but rather to the fact that there is nothing 
to move. The patient of whom I write, however, is unhappy without 
a bowel movement each day and to accomplish this he takes a purga- 
tive each night. A normal accumulation of fecal material is not 
permitted, and the continued purgation injures the intestine. A 
vicious cycle is established, and chronic constipation results. 

In other ways also psychic influences may promote constipation, 
for in neurotic persons the mere fear that the bowels will not act is in 
itself sufficient to inhibit normal defecation. This in turn leads to 
the use of purgatives and the vicious circle above described. Many 
psychiatrists, notably Déjerine'* and Dubois,'* have emphasized this 
influence. It is well known that the constipated neurotic person 
will sometimes have normal daily bowel movements when put to bed 
and given the usual rest treatment. The first thing to do is to explain 
to such a person that failure to have a bowel movement for one or 
perhaps two days is not after all such a bad thing, and that it will no& 
make him sick. He should learn that if he can get over his fear of 
constipation its cure will be less difficult. 

Hygiene and Diet.—In giving instructions to the patient, attention 
should be directed first to matters of hygiene. Regularity of habit is 
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essential. The patient should go to the toilet at a definite time of 
day; after breakfast is best. It is important that he not be in a hurry, 
and it would be well if he would read the newspaper at this time. For 
many men the smoking of a cigar brings that degree of comfort and 
relaxation which favors proper and well coordinated reflex action. 
The patient should be comfortable and the toilet should be agreeably 
warm. A proper stooped over position which will permit the abdom- 
inal muscles full action is of help, and to this end a footstool is often 
advisable. This applies particularly to children, who should never be 
permitted to sit on a toilet with their feet dangling over. 

The diet is of the utmost importance. Its requirements are simple 
and easily stated. The food should be sufficient in amount and should 
contain an abundance of roughage. This is provided by a diet which 
contains a relatively large amount of vegetable foods. On page 113 
is a table which gives the cellulose content of the various vegetables, 
from which may be chosen foods suitable for the correction of constipa- 
tion. Briefly, the leafy vegetables, such as lettuce, spinach, cabbage 
and cauliflower are most important; asparagus, tomatoes, onions and 
the legumes are also good. The fruits are always valuable—apples, 
pears, oranges and grapes. Dried fruits, such as figs, raisins and 
prunes, are also good; when cooked they make a delicious dish to be 
eaten with breakfast foods and cream. Honey and the various pre- 
served fruits have a mildly laxative effect. 

It is the custom to prescribe whole wheat bread because of the 
laxative effect of the outer covering of the grain. This is of distinct 
advantage, and yet I much prefer to permit the patient the more 
palatable white bread and to instruct him to take as a breakfast 
food each day a dish of bran; in this way the same amount of rough- 
age is obtained. It is not necessary to prescribe the more elegant 
. and expensive forms of bran which are put on the market in fancy 
packages. The bran which we feed the cow properly washed is just 
as good. 

Fats are of considerable help. The fatty acids, when not excessive 
in amount, have a stimulating effect on the mucous membrane, but 
too much fat will cause diarrhea or perhaps diarrhea alternating with 
spastic constipation. Fats are best given in the form of cream, butter, 
bacon and oil dressings. 

The statement that milk is constipating is, I believe, a slander 
against a very important food. The only objection to milk is that the 
patient who takes it in large quantities is less likely to eat other foods 
in amounts sufficient to give him the necessary roughage. It is proper 
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to give the constipated patient milk, provided he obtains from his 
other foods sufficient cellulose. 

Meats, eggs, fish and other more concentrated foods have a proper 
place in the dietary of constipation, but the patient should take these 
foods merely in order to meet his nutritive requirements and should fill 
in with green vegetables. _ 

Occasionally we encounter the constipated patient who is handi- 
capped by some stomach disease which prevents his eating the type of 
diet just advised. Gastric ulcer complicating the constipation of 
chlorosis furnishes an example of this. In such cases considerable 
ingenuity is required of the physician in order to prescribe a diet which 
will protect the stomach and at the same time properly stimulate the 
bowel. Vegetables cannot be given except perhaps in the form of 
purees, and even then their use is questionable. Of great value here is 
agar. Its soft consistency is such that it will not injure the mucous 
membrane of the stomach, and yet through the absorption of water it 
will give to the bowel the proper bulk; it can be used with impunity. 
Mineral oil also is often of help in establishing normal habits. 

Hurst has recently written an excellent monograph on constipation 
and allied disorders.® 


MENUS FOR PATIENTS WITH CHRONIC CONSTIPATION * 
1 
7:00: 1 glass orange juice and 1 glass hot water 
BREAKFAST: 
1 shredded wheat biscuit with rich milk 
A few prunes 
Bran muffins with honey 
Bacon 
DINNER: 
Roast beef, scalloped tomatoes 
Spinach 
Cabbage and celery salad 
Corn muffins, buttermilk 
Baked apple with cream 
SUPPER: 
1 egg omelet 
Buttered celery, steamed cabbage 
Whole wheat bread, butter 
Lettuce salad with Thousand Island dressing 
Buttermilk or sweet milk 
Prune whip a. 
as 
Brptimp: 
3 or 4 figs, dates or raisins 
* Quantities are not specified in the following menus. This depends upon the 


individual patient’s nutritive requirement, and the physician should prescribe 
accordingly. 
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Il. 
7:00 a. m.: 2 glasses hot water with lemon juice 
BREAKFAST: 
Kellogg’s all bran with cream and stewed fruit 
1 scrambled egg, whole wheat muffin, honey and butter 
DINNER: 
Roast lamb 
Buttered cauliflower 
Asparagus on toast 
Tomato salad with mayonnaise 
Apple tapioca pudding with cream 
Corn or bran muffins 
Buttermilk 
SUPPER: 
Vegetable soup 
Baked potato eaten with skin 
Butter 
Scalloped corn 
Steamed fig pudding, lemon sauce 
BEDTIME: 
Some dried fruit, 2 or 3 biscuits 


Iii. 
7:00 a. m.: Hot water with lemon juice 
BREAKFAST: 
Whole wheat cereal with cream 
Prune or apple sauce 
1 egg omelet with tomato 


Bacon 

2 bran muffins, butter; honey or preserves’ 
DINNER: 

Baked fish with tomato sauce 

Whole hominy 


Boiled cabbage 
Apple-celery salad with nuts 
Corn muffins or whole wheat bread, butter 
Stewed figs with cream 
SUPPER: 
Scalloped oysters 
Green or field peas 
Buttered onions 
Celery and olives 
Bran muffins with butter or bran waffles 
Hot tea 
BEeptTIME: 
One orange or dried fruit 


Vig 
7 a. m.: Hot water and lemon juice 
BREAKFAST: 


Shredded wheat biscuit with rich milk 
Dried beef frizzled 

1 soft boiled egg 

Bran muffins with butter and preserves 


556 NUTRITION AND DIET 


DINNER: 
Vegetable soup, triscuits 
Veal roast with dressing 
String beans 
Spinach salad with mayonnaise 
Corn muffins or white bread 
Apple snow 
Buttermilk 
SUPPER: 
Puree of peas with bran crackers 
2 egg omelet, bacon 
Scalloped cabbage 
Tomato and celery salad with mayonnaise 
Stewed apricots 
Brptime: 
Stewed fruit with Kellogg’s all bran and cream 


We 
7:00 a. m.: Hot water (2 cups) with lemon juice 
BREAKFAST: 

Pettyjohn with cream 

Stewed peach 

Scrambled egg with tomato 

Whole wheat or plain muffins with butter and marmalade 
DINNER: 

Swiss steak 

Scalloped onions 

Turnip greens with turnips 

Raw carrot salad with mayonnaise 

Rice pudding with raisins, cream 

Bread and butter 
SUPPER: 

Scalloped eggs 

Baked stuffed (with celery) tomato 

Whole hominy 

Cabbage salad 

Whole wheat muffins, prune souffle 
BEDTIME: 

Triscuits and glass orange juice 


VI. 
7:00 a. m.: Hot water with fruit juice 
BREAKFAST: 
Bran with stewed fruit and cream 
Panned oysters on toast 
Bread and butter, preserves 
DINNER: 
Meat loaf with gravy 
Scalloped corn 
String beans 
Celery and olives or tomato salad 
Corn muffins, butter 
Baked apple with cream 


a 
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SUPPER: 
Lamb stew with vegetables 
Baked potato eaten with skin 
Dried lima beans 
Cold slaw - 
Bread and butter 
Peach whip 
BEDTIME: 
Triscuits and orange juice or stewed fruit 


VII. 
7:00 a. m.: Hot water with lemon juice 
BREAKFAST: 

Rolled or cut oats with stewed fruit 

Soft boiled egg, bacon 

Bran muffins, butter, marmalade 
DINNER: 

Meat or fish 

Stewed onions 

Spinach or greens 

Stuffed (with celery) tomato salad, mayonnaise 

Corn bread, butter 

Jello with whole cream 
SUPPER: 

Minced meat on toast 

Stewed celery 

Baked beans 

Lettuce salad, French dressing 
BEDTIME: 

Bran with cream and stewed fruit 


High fat diets for the cure of constipation have been used with 
apparent success at the Mayo Clinic.* These diets contain approxi- 
mately 164 Gm. of carbohydrate, 66 Gm. of protein and 224 Gm. of 
fat, of which the food value is 3,026 calories. The following foods are 
included in the daily menu: 100 Gm. of 5 per cent vegetables, half of 
which is taken raw; 100 Gm. of raw or cooked fruits; 50 Gm. of orange 
juice; 200 Gm. of baked potato; 60 Gm. of white bread; 2 eggs; 20 Gm. 
of broiled bacon; 50 Gm. of milk; 50 Gm. of butter; 460 Gm. of 20 per 
cent cream; 45 Gm. of mayonnaise; 20 Gm. of cereal; 15 Gm. of sugar; 
200 ce. of coffee; 1,000 cc. of water. Miss Smith writes: 

Usually from three to five days are required to establish normal bowel habits. 
The most obstinate case in the entire series, required fourteen days. The fuel value 
of the high fat regime diet makes it particularly suitable for undernourished patients. 
Care must be taken to serve the food in a palatable, attractive condition. The milk 
and cream in the diet may be served in cream soups, cocoa, malted milk, eggnogs and 
ice cream. Warm, visible fat often disgusts the patient but fat served very hot or 


very cold will be taken in amounts up to 250 grams daily when high fat feeding is 


desirable. In planning such diets the vitamin and mineral content of the food selected 


must not be overlooked. 
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Such high fat diets are unquestionably of value in selected cases. 
There are, however, many constipated patients, perhaps the majority, 
who do not take fats well and who would be upset by such a diet. I 
have patients of this type who experience alternating diarrhea and 
obstinate constipation when they eat liberally of fats. The undigested 
fats irritate the mucosa and set up a colitis which interferes with 
normal bowel movements. 


INTESTINAL AUTO-INTOXICATION 


Intestinal auto-intoxication.is a term of uncertain meaning which 
has been vaguely applied to a wide variety of symptoms believed to 
come from the absorption of poisons from the alimentary tract. There 
is much to suggest that poisons elaborated in the intestinal tract 
may enter the circulation and be injurious, but in substantiation of 
such a belief there are few facts that will stand critical scrutiny. 
There are many such hypothetical poisons; among them are: (1) the 
products of normal digestion, such as peptones or fatty acids; (2) 
putrefactive products, such as indol, skatol and phenol, which may 
come from protein decomposition; (3) fatty acids and other bodies 
which may come from carbohydrate fermentation, and (4) synthetic 
products of bacterial activity. 

It is impossible in a short space to discuss the evidence for or against 
a possible poisoning by these products. Most people who speak of 
intestinal auto-intoxication have no clear idea as to just what they 
mean. Asa rule, they have in mind the products of protein decom- 
position, as evidenced by the presence of indican in the urine. Suffice 
it to say that in spite of a voluminous literature, most of it conjectural, 
some of it experimental, no one has been able to show that indicanuria 
has any far-reaching clinical significance. The evidence in support 
of other forms of poisoning from intestinal decomposition products, 
whether from protein, carbohydrate or fat, is equally uncertain. 
The body has two effective lines of defense which prevent ready access 
of intestinal poisons to the general circulation: first, the intestinal 
mucosa and second, the liver. Under normal conditions, the vast 
majority of poisons which may be absorbed from the intestinal tract 
are destroyed by one or the other of these defensive organs. 

We are therefore forced to conclude, at least tentatively, that while 
unquestionably there are formed in the intestinal canal chemical 
bodies which are poisonous when introduced experimentally in large 
amounts into the general circulation, there is no clear evidence, clinical 
or experimental, that this form of poisoning isa potent source of disease. 
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The passage of bacteria themselves through the intestinal wall is 
probably a much more prolific source of trouble. It has been shown 
that such bacterial invasion, to which Adami has given the term latent 
or subinfection, is a fairly frequent occurrence. 

Since the nature of the poison, if there is any, which is responsible 
for so-called intestinal auto-intoxication is uncertain, dietary precau- 
tions directed against it are difficult to formulate. When trouble of 
this nature is suspected, the stools should be studied according to the 
Schmidt method, and dietary corrections made accordingly. When 
there are evidences of intestinal putrefaction and poor digestion of 
meat, a protein-poor diet should be advised. If there are evidences 
of poor carbohydrate utilization, a carbohydrate-poor, protein-rich 
diet should be prescribed. If it seems desirable to change the nature 
of the intestinal flora, this can best be accomplished by confining the 
patient for a time to Bacillus acidophilus milk, to which has been 
added relatively large amounts of lactose. He can be kept on this 
type of diet (2 quarts daily) for a week or ten days, after which cereals, 
preserves and other foods should be added. For a complete discussion 
of intestinal auto-intoxication with a critical review of the literature, 
the reader is referred to a recent article by Alvarez.}5 


DISEASES OF THE LIVER 


Because of its intimate relationship to many different phases of 
metabolism, the liver is the most important of all the organs concerned 
in the elaboration of food. Its disease may demand dietary adjust- 
ment from three different angles: 1. Failure of any of its several 
regulatory functions will lead to profound metabolic disturbances, 
some of which can be anticipated and at least in a measure prevented 
by diet. 2. Lack of bile in the intestinal tract will unfavorably influ- 
ence digestion and absorption. 3. Venous congestion, such as accom- 
panies obstruction to the portal circulation, will interfere with the 
secretory and motor activity of the intestinal tract. Consideration of 
the functions of the liver should therefore precede any discussion of 
diet. This includes the relation of the liver to protein metabolism, its 
control over carbohydrate metabolism, its réle in the utilization of fat 
and the formation of bile. 

The liver is of great importance to protein metabolism. This has 
been well illustrated in the experiments of Mann,'® who has shown that 
after hepatectomy there is an immediate cessation in the production of 
urea, and (provided the kidneys are competent) a marked fall in the 
urea content of blood, tissues and urine. At the same time there is an 


560 NUTRITION AND DIET 


increase in the uric acid of both blood and urine and a general increase 
in the amino-acids of the blood. All this seems to warrant the con- 
clusions that the liver is the chief if not the sole organ which converts 
protein cleavage products into urea, that it destroys uric acid, and 
that it controls the utilization of amino-acids. 

Of even greater importance perhaps is the controlling influence 
which the liver exerts over carbohydrate metabolism. Mann has 
found that dogs which have been subjected to the removal of the liver 
immediately show a progressive fall in blood sugar, and that they soon 
develop a characteristic group of symptoms which can be attributed 
to the hypoglycemia. Untreated they die in a short time. If, how- 
ever, glucose is given intravenously, the blood sugar returns to normal, 
and the symptoms for a time disappear. The animal can in this man- 
ner be kept in fairly good condition for a while, but there finally appear 
other symptoms which are independent of the blood sugar, and the 
animal dies. If the pancreas and liver are both removed at the same 
time, the results noted above are the same. If, however, the pancreas 
is removed first and as a result the animal has marked hyperglycemia, 
the fall in blood sugar after hepatectomy is even more precipitate. It 
is significant, too, that after the removal of the pancreas the liver cells 
lose their ability to store glycogen even though there is an excess of 
sugar in the blood, and that this function is restored by the adminis- 
tration of imsulin. Carlson,'? in summarizing the carbohydrate 
controlling function of the liver, writes: 

The liver produces some substance other than sugar necessary for the correlation of 
the blood sugar and tissue sugar; or else in the absénce of the liver, toxic substances 


develop in the blood and tissues, and upset the normal mechanism serving to maintain 
a fairly regular level of blood sugar. 


The liver has the power also of preparing the fats for utilization 
by the tissues. It is interesting too, that when there is diminished 
storage of glycogen in the liver its stores of fat are increased. 

The pigment-forming function of the liver has been studied by 
Whipple,'* who applies the term “‘pigment complex” to a group of 
substances found here which are essential to the formation of mature 
body pigments. He believes that these substances are intimately 
concerned in the manufacture of hemoglobin, and one must conclude 
from his work that interference with this function will lead to a dis- 
turbance of blood regeneration. It was on this work that Minot and 
Murphy"® based their discovery of the value of liver-feeding in per- 
nicious anemia. In the formation of bile, the liver probably acts 
both as a secretory and an excretory organ. As far as the bile pig- 
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ments are concerned (bilirubin, biliverdin and urobilin), it is probable 
that they serve no useful purpose, and that they are thrown into the 
intestinal tract merely as excretory products. If there is obstruction 
to the outflow of the bile, these substances accumulate in the blood 
and give to the tissues the yellow color which is characteristic of 
icterus. 

The story of the bile salts is different, for they are of definite 
value to the animal. They are synthesized in the liver as glycocholic 
and taurocholic acids and appear in the bile as their sodium salts. On 
being thrown into the intestinal tract, they are rapidly reabsorbed and 
again appear in the bile. There is evidently in the liver some finely 
adjusted mechanism which controls the production and destruction of 
these salts, but the nature of this mechanism is unknown. The chief 
interest which bile acids (and their salts) hold for us is their influence 
in promoting the utilization of fat digestion and in retarding intestinal 
putrefaction. Whether these same acids are concerned in endogenous 
fat metabolism as it takes place in the liver, is unknown. 

The flow of bile into the intestine is necessary to life, for experi- 
ment has shown that dogs with bile fistula, unless they are given bile by 
mouth, or unless a tiny fistulous tract into the duodenum persists, 
will die within a short time. However, and this is of importance from a 
nutritional standpoint, a properly adjusted diet will greatly prolong 
the life of these animals. If they are given milk, rice, bread and cooked 
potatoes, instead of dying within two months, they will live in fair 
condition, according to Whipple,”° for from four to ten months, and 
eventually die of certain bony abnormalities. 

Further evidence of the influence of diet in compensating for the 
handicap of liver impairment was seen in the hepatectomy experi- 
ments of Mann?! quoted above. 


He found that he could remove up to an estimated 70 per cent of the dog’s liver and 
that the power of this organ to regenerate and hypertrophy, is such that a few weeks later 
the animal has the same amount of liver tissue as before operation. He found, however, 
that the ability of the liver to restore itself after surgical removal depended to a great 
extent upon an intact portal circulation. When the portal blood is shunted from the 
liver, the restoration of hepatic tissue after removal occurs to only a slight extent, and a 
permanent reduction in hepatic tissue is produced. Animals with an Eck fistula and 
permanently reduced hepatic tissue will remain in normal appearing condition for many 
months but only when their diet is carefully controlled. A diet which includes a small 
amount of protein and a large amount of carbohydrate was found to be best suited to 


their needs. 


The flow of bile and the nature of its constituents is profoundly 
influenced by diet, for the hepatic cell is very versatile and the com- 
36 
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position of the bile under varying influences is not necessarily always 
the same. Sugar inhibits the output of bile salts and diminishes the 
total quantity of bile. The feeding of meat, on the other hand, leads 
to an increased flow of bile and to an increased amount of bile salts, 
while it decreases the output of bile pigments. The only cholagogue 
of real importance, however, is the bile salt. Whole bile or the bile 
salts when given by mouth will cause an increase in the flow of bile 
with a marked increase in the output of bile salts. The various drugs 
which have been heralded as efficient cholagogues, such as calomel and 
the salicylates, have been found to be without influence when sub- 
jected to the scrutiny of animal experiment. Whipple, on the basis 
of his experiments, concludes that: ‘‘The only active cholagogues are 
bile or bile salts.” 

The gallbladder from a nutritive standpoint is an organ of very 
little importance. It can be removed with impunity. The only 
function ascribed to it with any degree of certainty is the concentration 
of the bile which comes to it. Most of the bile, however, probably 
flows direct from the liver into the duodenum without reaching the 
gallbladder. It is only when this organ becomes infected that it is of 
clinical interest or demands dietetic consideration. 

Dietary Regulation.—The results of animal experiment cannot 
always be applied unreservedly to man, but the nutritional disturbance 
seen in animals following removal of the liver or diversion of the bile 
flow, and the direct manner in which these disturbances can be influ- 
enced by diet, is all so clear that its clinical application is obvious. 

While the different diseases to which the liver is liable are entitled 
in some small measure to separate consideration, there are certain 
dietary rules which apply to all liver impairment whatever its cause. 
In arranging the diet, consideration must be given, (a) to the nature of 
the functional impairment, for the several functions of the liver are 
not necessarily impaired in similar degree; also, (b) to the fact that 
intestinal disturbances, both secretory and motor, with resulting indi- 
gestion, may result from failure of biliary secretion or congestion of 
the mucosa. 

The protein intake, especially as regards meats, should always 
be limited. The objections to a high-protein diet in liver disease are 
three fold: the injured liver may be unable properly to metabolize 
protein cleavage products; the absence of bile from the intestinal 
tract favors putrefaction; and regeneration of damaged parenchyma 
takes place much more rapidly with a low-protein intake. True, the 
feeding of meat will increase the output of bile but the same can 


DISEASES OF THE DIGESTIVE ORGANS 563 


be accomplished merely by giving bile salts by mouth. The patient 
must always, however, be permitted a certain minimal amount of 
protein, say from 0.75 to 1 Gm. daily per kilogram of body weight. 
This is best given in the form of milk, 1 liter of which will provide 
about 40 Gm. of protein, which, together with the proteins from other 
sources, will probably be enough to meet his minimal needs. There- 
fore, meat should be omitted from the diet altogether, or the patient 
should be given merely one small helping two or three times a week. 
Eggs, one or two daily, may occasionally be permitted. Broths and 
meat soups should be avoided. 

An abundance of carbohydrate is desirable whenever there is 
impairment of liver function. This value of carbohydrate is well illus- 
trated in the fact, related above, that an animal which has been 
deprived of his liver will live much longer if given glucose. True, the 
administration of sugar in large amounts lessens the output of bile 
acids, but the administration of bile salts by mouth will overcome this 
effect. The carbohydrate should always be in the form of bland, easily 
assimilated foods. A reasonable amount may be given in the form of 
preserves, orange marmalade, honey and other sugary foods, but too 
much sugars irritate the stomach mucosa and interfere with the diges- 
tion. The bulk of the carbohydrate should be in the form of cereals 
with cream, rice and butter, toast, mashed potatoes, and other bland, 
non-irritating foods. 

Fruit juices, particularly orange juice and cooked fruits, are good. 
As a rule, however, raw fruits, leafy vegetables and other bulky foods, 
because of the accompanying intestinal disturbances, are not well 
borne. It is frequently advisable, however, because of their vitamin 
content, to give tomatoes, either fresh or canned. The lack of rough- 
age which such a concentrated diet involves may interfere with peri- 
stalsis of the colon, but this can be overcome in large measure by the 
administration of agar. 

A certain amount of fat is necessary in order to provide the Faqiived 
calories; otherwise the diet will be bulky. It should be given prefer- 
ably as cream, butter and yolk of egg. A little bacon is sometimes 
permissible, but as a rule other fats are not well borne. The adminis- 
tration of bile salts by mouth will aid in the emulsification and absorp- 
tion of the fat. Whether by this means the elaboration of fat in the 
liver can be improved is uncertain. 

Biliousness.—This term has been widely used, especially in the 
South, to denote almost any condition in which the patient’s sense of 
well-being is disturbed. As ordinarily applied, it most often means 
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chronic gastritis. It has been applied to such widely unrelated condi- 
tions as pregnancy, chronic tonsillitis, alcoholic gastritis, chronic 


nephritis, 


latent malaria, early typhoid fever, tuberculosis and catar- 


rhal jaundice. 


Ve 
BREAKFAST: 


10:00 a. m.: 
DINNER: 


4:00 p. m.: 
SUPPER: 


BEDTIME: 


II. 
neOOra aie: 
BREAKFAST: 


10:00 a. m.: 
DINNER: 


4:00 p. m.: 
SUPPER: 


BEDTIME: 
Ill. 


7:00 a. m.: 


BREAKFAST: 


10:00 a. m.: 


MENUS FOR PATIENTS WITH LIVER DISEASES 


1 medium baked apple with cream 

Average helping oatmeal with cream and sugar 
2 slices toast with butter and marmalade 

1 cup coffee, half milk and sugar or ” 

1 cup cocoa or milk 

1 glass fruit juice 

1 shirred egg 

1 heaping tbsp. mashed potatoes 

2 slices toast with butter 

Stewed tomatoes 

Generous helping rice pudding, with cream 

1 glass milk 

1 glass milk 

1 slice cream toast 

A. h. rice with butter 

2 slices toast, butter 

A. h. apple tapioca with fruit sauce or cream 
1 glass milk 

1 glass orange juice 


Cup hot water with lemon juice 

Dish of prunes with cream 

A.h. Farina with cream and sugar 

1 soft boiled egg 

1 or 2 slices toast with butter and honey 

1 cup hot milk with coffee 

1 glass milk 

A. h. scalloped potatoes 

Baked stuffed (with bread crumbs) tomato 

2 slices toasted whole wheat bread, butter 

A. h. bread pudding with fruit sauce or cream 

1 glass milk 

1 glass buttermilk 

A. h. spoon bread (grits, cornmeal, eggs, salt, and milk) baked 
A. h. baked spaghetti and tomato, and a bit of cheese 
A. h. tapioca cream pudding 

1 slice toast, butter 

1 glass milk’ 

1 glass fruit juice 


fe 


1 glass orange juice or hot lemonade 
A. h. cream of wheat with cream and sugar 
2 toasted muffins, butter and marmalade 
1 cup cocoa 
1 glass milk 


DINNER: 


4:00 p. m.: 
SUPPER: 


BEDTIME: 
IV. 


7:00 a. m.: 
BREAKFAST: 


10:00 a. m.: 
DINNER: 


4:00 p. m.: 
SUPPER: 


BEDTIME: 
Vv 


7:00 a. m.: 
BREAKFAST: 


10:00 a. m.: 
DINNER: 


4:00 p. m.: 
SUPPER: 


BEDTIME: 
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A. h. baked macaroni (without cheese) with eggs and milk 
A. h. mashed carrots with butter 

Stuffed pepper with rice and bread crumbs, seasoned 

A. h. prune whip (use whipped cream instead of egg white) 
2 slices toast, butter, 1 glass milk 

1 glass of junket 

A. h. grits or cream of wheat with butter 

1 shirred egg 

A. h. stewed tomatoes 

A. h. peach sauce 

2 slices toast with butter, milk 

1 glass orange juice 


Cup hot water with lemon juice 

A. h. apple sauce 

A. h. cereal with cream and sugar 

Cream toast with 4 grated hard boiled egg 
Toast, butter, preserves 

1 glass milk or cocoa 

1 glass orange juice 

Panned or creamed oysters (six) on toast 
A. h. rice with butter 

A. h. well cooked young carrots or turnips creamed 
Toast, butter 

A. h. apple tapioca with cream 

1 glass milk 

1 glass milk 

1 egg omelet, a. h. grits with butter 

A. h. dish stewed tomatoes 

Toasted muffins with butter 

A. h. Spanish cream with whipped cream 

1 glass milk 

Hot lemonade 


16 glass orange juice 

A. h. cereal with cream and sugar 
Toasted muffins, butter, marmalade 
1 cup cocoa or milk 

Baked apple with whipped cream 

1 shirred egg 

Baked stuffed tomato 

Potato puff 

Toast and butter 

Ice cream, glass milk 

1 glass milk 

A. h. baked macaroni with tomatoes 
a. h. well cooked young carrots, creamed 
Toast with butter 

A. h. fruit pudding with cream 

1 glass milk 

1 glass hot lemonade 
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VI. 
7:00 a. m.: Hot water with fruit juice 
Breakrast: A. h. stewed fruit 
A. h. oatmeal with cream and sugar 
Cream toast with 1 crisp slice bacon 
Toasted muffin, butter, honey or preserves 
1 cup coffee with hot milk 


Sugar 
10:00 a. m.: Fruit punch 
DINNER: 1 spoon macaroni and cheese, small amount stuffed pepper 


A. h. well cooked new turnips, creamed 
Toasted rolls with butter 
A. h. chocolate pudding with cream 


1 glass milk 
4:00 p. m.: 1 glass buttermilk 
SUPPER: Scrambled egg with tomato 


Stuffed baked potato 
A. h. well cooked chopped spinach 
A. h. lemon milk sherbet 
Toast, butter, milk 
Breptime: 1 glass orange juice 


VII. 
7:00 a. m.: 1 glass orange juice 
Breakrast: A. h. cream of wheat with sugar and cream 
A. h. broiled tomatoes 
Toast, butter, stewed fruit 
1 cup milk, coffee with milk, or cocoa 
10:00 a. m.: Fruit juice 
DINNER: Small serving chicken or lamb, very tender 
A. h. rice with butter 
Baked stuffed tomato 
Toast, butter 
A. h. rice pudding, with sauce or cream 


1 glass milk 
4:00 p. m.: Stewed fruit with toasted muffin, butter 
SUPPER: A. h. spoon bread 


Baked potato with butter 

A. h. mashed carrots with butter 

Toast with butter 

A. h. baked egg custard, milk 
Beptime: Hot lemonade 


Catarrhal Jaundice.—This term probably embraces several different 
pathologic states; it usually means an obstructive inflammation of the 
bile passages. Not infrequently it is the sequel or accompaniment of 
an acute gastro-duodenitis, the infection of which has passed from the 
duodenum through the duct to the liver. In other instances it is a 
blood borne infection of unknown nature. 

If it is accompanied by gastritis, if there is much fever, or if 
the prostration is great, it is best for the patient materially to’ 
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restrict his activities. In a few instances rest in bed in the beginning 
is best. 

The diet should be simple and nonstimulating. Milk should be the 
chief article, to which may be added cereals with cream, milk toast, 
rice with butter and mashed potatoes. Fats should be restricted. 
After about ten days it is usually permissible to add eggs and tender 
meats. It is best at all times to avoid broths and meat soups. Fruit 
juices and cooked fruits are permissible later in the disease, but raw 
fruits and green vegetables should at all times be avoided. All highly 
seasoned foods of every kind—pepper, sauces, fried foods and complex 
made dishes such as croquettes—should be avoided. Care should be 
taken to see that the patient gets enough food to meet his nutritive 
requirements. 

In the more chronic forms of the disease, dietary restriction need 
not be so rigid. Milk and cereals with stewed fruits should constitute 
the bulk of the diet, but tender meats, soft eggs and the simpler vege- 
tables should also be permitted. Simple desserts, such as rice or 
tapioca pudding, custards and gelatin preparations may also be taken. 

Intimately related to dietary regulation is the question of laxatives. 
Mild laxatives are good, but drastic purgatives are bad. Carlsbad salts 
or sodium phoshate taken in a full glass of hot water will often prepare 
the digestive tract for breakfast. I doubt that Lyon’s method of 
injecting magnesium sulphate through a duodenal tube possesses any 
advantage over the administration of the same salt by mouth. Gastric 
lavage is often of benefit in chronic jaundice, perhaps because it com- 
bats the frequently accompanying gastritis. Bile salts should always 
be given because of their powerful cholagogue action. 


MENUS FOR PATIENTS WITH CATARRHAL JAUNDICE 
Te 
7:00 a. m.: Hot water with lemon juice 
BREAKFAST: 
Average helping oatmeal with cream and sugar 
Milk toast 
1 cup cocoa 
10:00 a. m.: 1 glass milk 
DINNER: 
A. h. mashed potatoes 
2 toast, very little butter 
A. h. Spanish cream with whipped cream 
1 glass milk 
4:00 p. m.: A. h. well cooked rice with milk 
1 toasted muffin, tsp. butter 
A. h. jello with cream 
1 glass milk 
Beptime: 1 glass milk 
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106 
7:00 a. m.: Glass hot water with fruit juice 
BREAKFAST: 
A. h. well cooked Farina with cream and sugar 
Cream toast 
1 cup cocoa or milk 
10:00 a. m.: 1 glass milk 
DINNER: 
Baked potato or rice with butter 
Toast, butter 
1 glass milk 
4:00 p. m.: Toast, 1 glass milk 


SUPPER: 
A. h. creamed macaroni 
2 toasted muffins, butter 
A. h. tapioca cream 
BEDTIME: 
A. h. corn meal gruel with cream and sugar, milk 
IiI. More liberal after 10 days 
7:00 a. m.: Hot water with fruit juice 
BREAKFAST: 
A. h. cream of wheat with sugar and cream 
Milk toast 


1 cup cocoa or milk 
10:00 a. m.: A. h. apple sauce, toast, glass milk 
DINNER: 

Small serving tender meat 

Baked potato 

Toast, butter 

A. h. Spanish cream with cream, milk 


4:00 p. m.: Ice-cream, glass of milk 


SUPPER: 
1 coddled egg 
A. h. rice with butter 
2 toasted muffins, butter and jelly 
A. h. apricot whip (use cream) 
1 glass milk 
BreptimMe: 


A. h. prune whip, glass milk 


Syphilis of the Liver—This is probably a much more frequent 
disease than is commonly supposed.2!_ The diet should conform to that 
recommended above for liver diseases in general. The degree of 
restriction should depend largely on the extent of injury of the paren- 
chyma and the amount of functional disturbances. 

Cirrhosis of the Liver —In any of its stages, this condition demands 
rigid dietary restriction. Faulty dietary habits should be corrected; 
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the patient should be warned especially against the use of highly 
seasoned foods, such as those which contain pepper, mustard or other 
condiments. He should abstain completely from alcohol. The 
general dietary rules and menus given above for all forms of liver 
impairment apply to cirrhosis. Nothing can be added to what was 
said there. 

Salines should be administered liberally but not in amounts suffi- 
cient to weaken the patient. Sodium phosphate or carlsbad salt taken 
in a full glass of hot water a half hour before breakfast or three times 
daily before meals is frequently good. 

To prevent reaccumulation of ascitic fluid after it has been aspi- 
rated, a rigid milk diet has been advised. The Karell milk cure as 
devised for patients with heart disease (see page 626) is possibly suit- 
able, although because of the customary purgation in cirrhosis of the 
liver, it is advisable to give more fluids than this diet permits, say from 
2 to 3 liters of milk daily. A salt-free diet has also been used with 
success, and I am inclined to think that it is superior to the milk diet. 
The patient should be told to add no salt to the food after it comes to 
the table, to take unsalted butter and to eat no unusually salty foods. 
Such a diet provides about 2 Gm. of sodium chloride daily. For brief 
periods, say two or three days at a time, the more rigid “‘salt-free”’ diet 
may be used, for which all of the food, even the bread, is prepared 
without salt. This diet provides about 0.5 Gm. of sodium chloride 
daily. 

Tumors, Abscess and Cysts.—These conditions of the liver 
demand the diet advised above for liver diseases in general. The 
extent of the restriction should depend largely on the degree of func- 
tional impairment. 

Disease of the Gallbladder.—The gallbladder is a relatively unim- 
portant appendage, which becomes of clinical interest only when it is 
infected or when it harbors a stone which causes trouble. The presence 
of a stone is not in itself of great moment, unless the irritation caused 
by it leads to infection or unless it stops the flow of bile. Since chole- 
lithiasis, however, usually means cholecystitis as well, operation for 
the removal of the stone and drainage or removal of the gallbladder is 
usually advisable. This is not the place to discuss the technique of 
gallbladder drainage according to the method of Lyon, or the benefits 
to be derived therefrom. I know of no experimental data which would 
lead one to believe that in this manner the flow of bile can be increased, 
and in my own experience I have been unable to find, after discounting 
the psychic element, that this procedure is of clinical value. 
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The diet for patients with cholecystitis is that which would be suit- 
able in chronic or subacute gastritis (page 497). Milk, cereals, milk 
toast, toast, zwieback, cooked fruits, rice and mashed potatoes should 
be taken during the acute stage. Occasionally eggs are well borne 
from the beginning. When the inflammatory reaction is less acute, 
tender meats and the simpler vegetables may be added. All highly 
seasoned foods, fried foods and pastries should be avoided. 


DISEASES OF THE PANCREAS 


The dietary regulation of pancreatic disease depends on the extent 
and nature of the functional disturbance rather than on the character 
of the disease itself. Since this organ is concerned with the produc- 
tion of digestive ferments, anything which interferes with this 
function will also interfere in greater or less degree with the digestive 
processes of the intestinal tract. Therefore, in constructing a diet 
for the patient with pancreatic disease, the chief question concerns 
the resulting digestive impairment. Numerous methods have been 
devised for determining the degree of failure of the several pancreatic 
ferments. The ferment activity of the duodenal contents obtained 
through a duodenal tube is believed to give information of value;?? also 
the amount of trypsin and of diastatic ferments in the feces can be 
determined in vitro with a fair degree of accuracy by appropriate tests. 
The tests for urinary diastase are of doubtful value. Kashiwado’s?* 
modification of Schmidt’s nucleus test is probably of some value. The 
most reliable and perhaps the easiest method, however, of ascertaining 
the degree of functional impairment of the pancreas is to give the test 
diet of Schmidt and to examine the feces after the manner recom- 
mended by him.’ The necessity for a special test diet has been ques- 
tioned because information of clinical value can be obtained from 
the examination of almost any specimen of feces. I am sure, however, 
that more uniformly reliable conclusions can be drawn from the 
feces which come from the test diet. This diet was given in detail in 
the section on intestinal dyspepsia (page 537). 

The manner in which all three classes of foodstuffs are dealt with 
in the intestine should be determined, and to this end both macro- 
scopic and microscopic examinations should be made. The most 
characteristic evidence of pancreatic insufficiency, though by po 
means always present, is the very large, soft, light-colored stool con- 
taining large amounts of undigested fat (steatorrhea); especially 
characteristic is the “butter layer” of partially hardened fat which 
sometimes covers the fecal mass. Under the microscope, droplets and 


DISEASES OF THE DIGESTIVE ORGANS 571 


balls of fat, present in much greater amounts than in the normal 
stool, are easily recognized. Evidence of poor tryptic action, espe- 
cially if there is gastric anacidity, may appear as easily recognizable 
muscle fibers with distinct striations. If the stomach digestion is 
normal but tryptic digestion fails, muscle remains can usually be 
recognized under the microscope as fine splinter-like particles. This 
presence of undigested muscle fibers in the feces (creatorrhea) after the 
test meal, in the absence of diarrhea, is always suggestive of pancreatic 
disease. To explain the variability of the signs of pancreatic insuffi- 
ciency, Schmidt states that when pancreatic disease follows cholecys- 
.titis, there is an early impairment of the fat digesting function, but 
if it follows disease of the stomach, evidences of protein indigestion 
will predominate. Disturbances of carbohydrate digestion are not 
always apparent, although undigested starch granules are often 
encountered. The presence of glycosuria, or even of a lowered glucose 
tolerance, may be an additional link in the chain of evidence pointing 
to disease of the pancreas. 

Functional Disturbances.—Such disturbances of the pancreas, 
independent of organic disease, analogous to functional gastric dis- 
turbances, are believed to occur occasionally (achylia pancreatica). 
The disturbance may accompany achylia gastrica and may possibly 
play a large part in the so-called intestinal indigestion of gastric origin. 
The dietary regulation in such cases should depend on the extent and 
nature of the digestive failure as shown in the feces, and should follow 
in general that of chronic pancreatitis given below. 

Acute Pancreatitis—This ranges in severity from the mildest, 
usually unrecognized, inflammatory reaction to a severe illness of the 
greatest gravity. The former type of case requires only such dietary 
regulation as would be suggested by the digestive disturbance seen in 
the feces. At the other extreme, the profound collapse with great 
abdominal pain and the rapidly fatal course of the disease, may pre- 
vent the use of food except perhaps in the form of a little broth milk 
and fruit juices. 

Necrosis of the Pancreas.—This is an extremely serious, usually 
fatal, form of pancreatitis. If the patient’s condition will permit it, 
surgical treatment comes first. As a rule, no food is permissible 
because of the complicating peritonitis, but in some instances liquids 
in the form of milk, bouillon and strained gruels may be given in small 
amounts. 

Chronic Pancreatitis—Chronic pancreatitis is always subject to 
dietary regulation, for it is possible in this way to add greatly to the 
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comfort of the patient and perhaps to promote his recovery. The 
nature of the disease with which the pancreatitis may be associated ° 
should in some measure influence the diet. It is often the sequel of 
cholecystitis or chlolelithiasis, and not infrequently there is achylia 
gastrica. The association of diabetes with pancreatitis naturally 
demands a dietary regimen suitable for the former. Ulcer of the 
duodenum or a perforating gastric ulcer if present should obviously 
dictate the type of dietary regulation. 

The chief indication in the diet of chronic pancreatitis is rigid 
fat reduction. Butter, cream, fat meats, oil dressings and similar 
foods should be avoided. As a rule, it is not necessary to skim 
the milk, but sometimes this may be necessary. Meats should be 
limited if meat fibers are found in the feces in appreciable amounts. 
While moderate restriction of other forms of albumen also is desirable, 
it goes without saying that the patient should be given enough protein 
to meet his minimal metabolic needs, say perhaps a gram per kilogram 
- of body weight daily. The protein of milk is usually well borne, and 
for this reason milk should take a prominent place in the diet. Eggs 
may also be given in moderate amount, say two eggs daily; they 
had best be taken soft boiled or poached, rather than raw. The 
various forms of predigested albumen which are on the market are 
of doubtful value. The diet should consist in large part of gruels, 
toast, preserves and other easily digested carbohydrates, provided 
fermentative dyspepsia is not a prominent feature. Fruits and the 
coarser vegetables had best be avoided except in thoroughly cooked 
forms, such as compotes and purees. Fruit juices such as orange 
juice may be taken, as well as baked apples, stewed prunes and 
similar fruits. 

Occasionally a moderate degree of enteritis develops, due no doubt 
to the presence in the feces of poorly emulsified fats and irritating fatty 
acids. This complicates the picture and demands even greater care 
in the selection of the diet. In such cases the diet should be limited 
largely to milk, cereals and milk toast. 

This is not the place to discuss in detail other forms of treatment. 
It is appropriate to say, however, that the arrangement of the diet is 
simplified when digestion is aided by the use of pancreatin or some 
similar pancreatic preparation, and when, in the case of achylia gaa- 
trica, liberal amounts of hydrochloric acid are given. 

Patients with Carcinoma, Cyst and Other Tumors.—These tumors 
of the pancreas, when not amenable to surgical treatment, should be 
given the dietary treatment suitable for chronic pancreatitis. 


‘ 
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MENUS FOR PATIENTS WITH CHRONIC PANCREATITIS 


6:00 a. m.: Orange juice 
8:00: Well cooked cereals with sugar and plain milk 
10:00: Soft boiled egg, toast, milk 


12 noon: Milk toast 
1 spoon apple sauce 
2:00 p. m.: Small pat of scraped beef; toast, milk 


ii: 


4:00; _ Cup puree of corn (cream corn soup strained and thickened) with toasted 
crackers 
6:00: 1 poached egg on toast, glass milk 
8:00: Bowl of hot barley gruel with 1 slice toast 
Milk may be given during the night. 

6:00 a. m.: Orange juice 

8:00: Soft boiled egg, toast, preserves, milk 
10:00: Cream of wheat with sugar and plain milk 


Prune sauce 
12 noon: Very tender white meat of chicken, toast, milk 
2:00 p. m.: Cream toast, glass milk 


4:00: Baked apple with 1 slice toast 
Glass milk 
6:00: 1 poached egg with cereal and toast, glass milk 
8:00: Glass milk, toasted crackers 
{BIR 

6:00 a. m.: Glass hot milk 

8:00: Cereal with sugar and plain milk, toast, preserves, milk 
10:00: Egg on toast, milk 


12 noon: Pat of scraped beef, toast, milk 
2:00 p. m.: Bowl of oatmeal gruel, toast, milk 


4:00: 1 glass orange juice, toast and preserves 
6:00: Soft boiled egg, toast, milk 
8:00: Baked apple, milk 
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SECTION B 


Diseases IN Wuicu Diet 1s oF VARYING IMPORTANCE 


CHAPTER XIX 
FEBRILE DISEASES 


The food of the patient with fever should meet two major specifica- 
tions: (a) It should contain no article which is harmful, and (b) it 
should be sufficient in amount to cover the metabolic needs. It is 
best to consider the first of these separately with each type of fever. 
The second can be discussed with fever in general, for, with a few excep- 
tions, the metabolic needs are the same no matter what the type of 
fever; they depend on the degree of temperature and the duration of 
the illness rather than on the cause of the fever. 

For the purposes of this book, febrile diseases can be considered 
in the following manner: first, the nature of the fever, then in detail one 
typical fever, such as typhoid fever; and, finally, the incidental 
nutritive needs of the other febrile diseases. 


NATURE OF FEVER 


Body temperature, as was pointed out by Rubner, is maintained 
at a fairly constant figure by means of two forms of regulatory appara- 
tus; the one chemical and the other physical. Chemical regulation 
controls heat production by stimulating or depressing metabolism, 
while physical regulation acts through bodily movements which pro- 
duce heat and through other physical factors which govern heat 
elimination. These physical factors controlling heat loss are: (a) 
radiation and conduction from the skin, and (b) vaporization from the 
skin and the lungs. The blood conveys to the surface the heat gener- 
ated within the body, and from the surface, in the manner above stated, 
the excess of heat is thrown off; from which it is evident that changes 
in the circulation of the blood, such as occur in fever, will interfere 
materially with the heat regulating process. In health, vaporization 
of water from the skin and lungs causes about 24 per cent of the heat 
loss; while circulatory disturbances will influence this factor, they will 
do so only to a small extent. 

Earlier investigators attributed fever solely to increased heat 


production. This was an error, as was shown by the experiment 
577 
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of Rubner! on a starving dog, in which it was seen that after the 
animal was given a liberal ration of meat, the heat production rose 
from 100 calories to 189 calories without appreciable elevation of 
body temperature. Thus it was demonstrated that if the mechanism 
of heat elimination functions properly, abnormal heat production will 
not cause fever. ; 

This and many other problems of fever have been elucidated by 
the brilliant work of the investigators of the Russell Sage Institute of 
Pathology at Bellevue Hospital. Du Bois? tells of comparative calori- 
metric experiments with a healthy man and a patient who had malarial 
chills. The former imitated the shivering movements of the malarial 
chill and thereby was able greatly to increase his heat production, but 
nevertheless he did not experience any elevation of body tempera- 
ture; evidently his heat regulating apparatus was equal to the emer- 
gency and eliminated the extra heat as rapidly as it was produced. 
This was in sharp contrast to the behavior of the patient with a true 
malarial chill. During the period of chill he increased his heat 
production approximately 200 per cent, but, as was shown by the 
calorimeter, he did not increase heat elimination; as a result the extra 
heat was stored in the body, and there was a rise of 2° C. in body tem- 
perature. These investigators have been able to show that while 
there is an increased heat production during fever, this increase is 
no greater than that experienced during moderate exercise, and that 
the rise in body temperature is due primarily to interference with heat 
elimination. Obviously heat production cannot be the chief fault, for 
increases which normally result from exercise and food greatly exceed 
those of fever. A rising temperature means increased heat production 
with faulty heat elimination, and the maintenance of a fixed level of 
elevated temperature indicates that at this higher level a balance 
between heat production and heat elimination has been obtained. 

A disturbance in water balance as has been demonstrated by 
Woodyatt* and others no doubt plays some part in the production of 
fever. A water deficit is said to produce a “positive heat balance.” 
To explain this it has been suggested that in the infectious fevers the 
destruction caused by the toxin increases the affinity of the tissues for 
water and that the flow of water into the tissues results in reduced 
blood volume and particularly in less blood in the surface capillariés. 
This impaired skin circulation curtails loss of heat, while its cooling 
effect on the nerve terminals reflexly stimulates (through chemical 
regulation) heat production. Thus there is a lack of balance between 
the production and elimination of heat, and fever results. 
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Is the increased metabolism seen in infectious fevers due to the 
stimulating influence of the higher temperature or to the infection? 
To answer this Richter* quotes certain experiments on a cold blooded 
animal (frog), in which bacterial invasion increased metabolism 100 
per cent without elevation of temperature. Evidently the infection 
causes the fever. 

Du Bois,’ in an effort to explain the nature of fever, accepts as 
plausible Liebermeister’s theory that in this condition the heat regulat- 
ing mechanism is adjusted to a higher level, and that under some 
toxic, neurogenic, or other influence there is a disturbance of the 
mechanism by which body temperature is maintained and a new level 
is for a time established. The “thermostat”? is set at this higher level, 
and chemical regulation leads to increased heat production. We can 
perhaps draw an analogy between this and the “dislocation of the 
pacemaker”? which occurs in paroxysmal tachycardia. When the 
temperature reaches its maximum, physical regulation again comes into 
play, and the blood, by means of an improved circulation, warms the 
skin which in turn throws off enough heat to maintain at this elevated 
point a fairly constant level of temperature. As fever begins to fall, 
a readjustment of both chemical regulation and physical regulation 
takes place; the former is depressed and the activity of the latter is 
increased. 


METABOLISM IN FEVER 


The Sage® investigators found that, with the exception of pul- 
monary tuberculosis, the fevers studied by them exhibited a fairly 
uniform increase in metabolism for each degree elevation of tempera- 
ture. For each degree centigrade rise in body temperature there was 
13 per cent increase in heat production (7.2 degrees for each degree 
Fahrenheit). The same coefficient of increase was seen by Sturgis’ in a 
patient with exophthalmic goiter who had tonsillitis. These figures 
give testimony to the closeness with which chemical changes in the 
body follow the laws which govern reactions in the test tube, and 
Van’t Hoff’s law seems to hold good here: “‘ With a rise in temperature 
of 10 degrees centigrade the velocity of chemical reactions increases 
between 2 and 3 times.” Thus an increase in temperature of 3 degrees 
(from 37 to 40 C. should according to this law be accompanied by a 
metabolic increase of 30 to 60 per cent, which in practice has been 
found to be the case. It is relatively easy, as pointed out by Du Bois,® 
to determine from these figures the metabolism of a patient with fever: 
calculate the normal basal rate and then add 13 per cent for each degree 
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elevation of temperature; when there is great toxic destruction of 
body tissues, add another 10 per cent; if the patient is very restless, 
add yet another 10 per cent or even as much as 30 per cent. 

Protein destruction in fever is always excessive; greater even than 
in starvation. Kraus® estimated that a loss of 500 Gm. of muscle 
daily in pneumonia is a not infrequent occurrence. Although hyper- 
thermia, will cause increased protein destruction, the extent of protein 
destroyed bears little relation to height of fever; it is more directly 
dependent on the grade of the infection. 

Carbohydrate metabolism is influenced by fever in that the reserves 
of carbohydrate are burned first; the liver becomes glycogen-poor and 
the stores of glycogen elsewhere are exhausted. 

For a good review of this subject up to 1909, the reader is referred 
to the article by Richter*in Oppenheimer’s “‘ Handbuch der Biochemie.” 
Excellent reviews of present day knowledge of fever will be found in 
Du Bois’? “Monograph on Basal Metabolism,” in his article in Bark- 
er’s “Endocrinology and Metabolism’’!® and in an article by him in 
The Journal of the American Medical Association. An exhaustive 
monograph on heat regulation by Barbour'! is also pertinent. A large 
part of our present day knowledge of metabolism in the various fevers 
comes from the work of E. F. Du Bois and his associates in the Russel 
Sage Institute of Pathology. Reports of this work are given in their 
articles on “Clinical Calorimetry” published from time to time in the 
Archies of Internal Medicine. 


TYPHOID FEVER 


Metabolism.—The metabolic rate of typhoid fever is the same as 
that in other fevers; that is, for each degree Centigrade elevation of 
body temperature, there is an increase in metabolism of about 13 per 
cent. During the height of the disease, the Sage investigators found 
an increase of approximately 23 to 44 per cent. It is interesting that 
the youthful patient with typhoid fever shows merely the same meta- 
bolic rate per square meter of body surface as does the adult. In 
explanation of this absence of the increment due to growth, Du Bois 
offers the suggestion that in typhoid fever a summation of the stimuli 
of growth and fever does not occur, and that in the youthful patient 
the latter possibly takes the place of the former. 

Carbohydrate metabolism proceeds as in health. There is a dis- 
tinct difference in the respiratory quotients of patients who are kept 
on the old type of starvation diets and those who are given the modern 
high calorie diet; the former show a relatively low respiratory quotient 
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(0.76), which approaches that of starvation; while the latter give a 
relatively high quotient, (0.87) even higher than that of the normal 
subject. The quotient in the latter case is especially high in the early 
weeks of convalescence (0.95 to 1.00), indicating that at this time there 
is a retention of large quantities of carbohydrate and perhaps even a 
storing of carbohydrate in the form of fat. Fat metabolism does not 
differ from that in health except that when on starvation diets the 
patient is forced to draw on his stores of body fat. 

Protein metabolism differs from that in health in two respects: 
(a) There is great protein destruction, and (b) metabolism does not 
experience from protein its usual specific dynamic action. The 
increased destruction of protein in this disease is an established fact, 
but its exact cause is not entirely clear; it is usually ascribed to the 
toxic action of the infecting agent. The older writers believed that 
because of this abnormal destruction of protein, it was impossible to 
maintain the typhoid patient in nitrogen equilibrium, but Shaffer and 
Coleman’? demonstrated that nitrogen equilibrium can be maintained 
in these patients, provided they are given a diet which in caloric value 
is at least twice the calculated maintenance figure, that is, about 60 
to 80 calories per kilogram daily, or from 3,500 to 5,000 calories. The 
absence of the specific dynamic action of protein can probably be 
explained in the assumption that the fever impulse takes its place.'? 
This is of clinical importance in that it demonstrates that there is 
no basis in fact for the fear of the older clinicians that a liberal pro- 
tein intake will stimulate the fever. It has no such influence. We 
can thus summarize our knowledge of the protein metabolism of 
typhoid fever: 1. The protein destruction is about three times the 
“wear and tear” of health, and to cover this the patient should be 
given not only a liberal amount of protein, but also a total caloric 
intake which is from 50 to 100 per cent in excess of that necessary in 
health. 2. The giving of additional protein and other food does not 
in itself increase the fever. 

Pathologic Anatomy.—It should be borne in mind that typhoid 
fever is a general infection, and that while the chief manifestations 
are in the intestines, it is in no sense an intestinal disease. The early 
involvement of Peyer’s patches and their subsequent coagulative 
necrosis with the resulting ulceration is the outstanding feature @f. 
typhoid pathology. In the most severe cases the entire lower ileum 
may constitute one large ulcer with only a few islets of intact mucosa. 
In addition there are extensive changes in the liver, with disease of the 
gallbladder and bile passages. All of this interferes with digestion, 
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but, strange to say, to a much less extent than a knowledge of the 
pathology of this disease would lead one to expect. In spite of all of 
these changes, the food in typhoid fever is digested and absorbed 
remarkably well. 

Diet in Typhoid Fever. High Calorie Diets.—Until about 1910, 
it was the custom to give patients with typhoid fever an extremely 
restricted diet. They were, as a rule, permitted milk to the extent 
perhaps of | liter daily and thin broths. Little effort was made to give 
them adequate nourishment, and they usually received less than 1,000 
calories. Many physicians feared even milk, and gave only broth and 
fruit juices; the patients approached actual starvation. These diets 
were given on the assumption (a) that even semisolid food might 
make worse the ulcers in the intestines, and (6b) that food in liberal 
quantities would increase the fever. Against the first argument it 
can be said that the food becomes liquid before it reaches that part 
of the intestine which shows greatest disease. This fear of even 
semisolid food is absolutely groundless; milk, for instance, the most 
appropriate of all foods for typhoid fever patients, becomes semi- 
solid on reaching the stomach. The second reason for the restricted 
diet—that the food may increase the fever—has through the work of 
Coleman and Du Bois" been shown to be false. 

In 1908, Shaffer* called attention to the advisability of giving a 
more liberal diet in typhoid fever, and in 1909 this was further discussed 
by Shaffer and Coleman.!®> Then in the same year a further article by 
Coleman!® brought general recognition of the necessity for a radical 
change in our method of feeding these patients. He discussed the 
advantages of a more radical diet in typhoid fever, and advised for 
a patient of, say 150 pounds’ weight, an intake of about 4,000 calories. 
He stated that in his experience best results had been obtained with a 
diet containing from 60 to 80 calories per kilogram of body weight or 
about 4,000 to 5,000 calories daily. To one person he gave 100 calories 
per kilogram per day, or a total of about 6,000 calories. His experi- 
ence with this diet was eminently satisfactory; the patients were not 
so ill as formerly, they were more comfortable, and the duration of the 
disease was shorter. He stated that a caloric intake which is a little 
less than that just given would be adequate, and he estimated that as 
a rule 40 calories per kilogram of body weight is the approximate ideal 
for the typhoid fever patient. 

This author prescribed about 114 quarts of milk, to which was added 
from 1 to 2 pints of cream, and from 3 to 6 eggs. He also gave milk 
toast or dry toast with liberal quantities of butter; milk sugar in large 
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quantities, from 14 to 1 pound, was included because it is less sweet 
and can be taken in larger amounts than ordinary sugar. Subse- 
quent studies by the Sage investigators!’ showed that these large 
amounts of food were absorbed during typhoid fever as satisfactorily 
as in health. 

In a subsequent communication in 1917 Coleman! discussed at 
some length his further experience with this high calorie diet. He 
found that the total duration of the disease in many instances was 
shortened, and that long convalescence was avoided. Typanities 
and diarrhea were not nearly as frequent as formerly. ‘There was 
almost complete absence of the severe nervous symptoms. Great 
loss of weight was avoided, and complications such as hemorrhage 
and perforation were less frequent. The mortality of a control group 
of milk-fed patients was 8 per cent, while that of the patients who were 
given a more liberal diet was 17 per cent (222 cases in each group). 

Coleman reached the following conclusions: 

1. The older diets for typhoid fever do not furnish sufficient energy 
for metabolic exchanges. 2. The amount of food can be determined 
only by the patient’s individual needs. The clinical guides are the 
weight of the patient and the state of his appetite. In the early 
stages it is always difficult to give more than, 3,000 caloriesaday. In 
the steep-curve period and in convalescence, patients take readily from 
4,000 to 6,000 calories a day. 3. The patient cannot take all the food 
he requires; he should be given all he can digest and absorb. 4. Car- 
bohydrates should furnish the greater part of the diet. The daily 
protein should not be below 62 Gm. nor greatly exceed 94 Gm. A 
diet rich in fat may be taken with benefit. In some instances fat has 
furnished from one-third to one-half of the total energy of the food. 
5. The high calorie diet has apparently modified the course of the 
disease, shortened convalescence and reduced the mortality. 

Any one who has had experience with both types of diet will 
unhesitatingly choose the high calorie diet. During my internship 
immediately following the Spanish-American war, I saw large numbers 
of soldiers who had contracted typhoid fever, and in the years imme- 
diately following this a great many cases of the disease Were seen in the 
Hillman Hospital in Birmingham. The deplorable state of these 
patients, whose food was restricted to milk and broth, finds sharp cot 
trast to that of the patients who in more recent years have been given 
the high calorie diet. Formerly, the dry parched tongue, severe diar- 
thea, abdominal distention, great emaciation, restlessness, carphologia, 
subsultus tendinum, muttering delirium and other distressing nervous 
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symptoms often combined to make up the clinical picture. Now we 
see little of that. The condition of the mouth is better, there is less 
diarrhea and less abdominal distention, the nervous symptoms are few, 
the so-called toxemia is much less evident, and the patients, though 
apathetic, are as a rule comfortable. Carphologia and subsultus 
tendinum were terms which found frequent place in the older clinical 
histories, but I doubt if many interns today know what they mean. 
This striking difference in the condition of patients with typhoid fever 
then and now may possibly be due in some measure, as has been sug- 
gested, to lessened virulence in the strain of infecting organism, but I 
feel that the big difference is in the diet. 

The Construction of the Diet.—The patient should be given rela- 
tively large quantities of milk. There are few people who cannot take 
milk. It does not increase abdominal distention nor does it have the 
other bad effects which many people, who do not like milk, claim for it. 
Its use in quantities of 1 to 2 liters daily should be insisted on. Eggs 
should be given liberally, say from 3 to 6 daily. They should be soft 
boiled or poached rather than raw; although raw eggs. may be given 
when lack of appetite makes the eating of cooked eggs difficult. Car- 
bohydrate foods in the form of cooked cereals with cream, milk toast, 
dry toast with butter, honey, milk sugar and small quantities of pre- 
served fruits should be given in liberal amounts. Baked custard, rice 
or tapioca pudding, well made ice cream, Jello and similar desserts are 
permitted. 

The object of the diet in this disease should be to meet in full the 
patient’s caloric requirements but not necessarily to prevent all protein 
loss. An intake of from 40 to 50 calories per kilogram daily, in which 
is included from 1 to 1.5 Gm. of protein per kilogram and an abundance 
of carbohydrate, is suitable. 

Appetite and Care of the Mouth.—Most patients with typhoid fever 
have no appetite. This is due partly to the disagreeable condition of 
the mouth. The mouth should be kept scrupulously clean; it should 
be washed with some agreeable mild antiseptic solution before and 
after each feeding, and the teeth should be carefully brushed two or 
three times each day. If this is done and if the patient is given large 
quantities of water, less trouble from this source will be encountered. 
The chewing of gum helps to keep the mouth clean and is to be recom- 
mended. The high calorie diet itself seems to lessen trouble with the 
mouth. 

It is not out of place here to warn against the older practice of 
purging these patients. Much of the diarrhea of typhoid fever of 
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former days was due to purgation. Even the so-called initial purge 
can in critical cases do great harm and perhaps bring disaster. Very 
mild laxatives may cautiously be used, but ordinarily it is much better 
to trust entirely to enemas; an enema every second day is sufficient. 

During convalescence there should be continued attention to the 
diet. Although lack of appetite is arule during the height of the disease, 
increased appetite is common at this stage. As the fever subsides the 
patient feels the need of replenishing his lost stores of glycogen and of 
making up for his protein loss, but if he has been properly fed during 
the illness he will not be nearly as voracious as the convalescents of 
former days. It is best to proceed slowly during convalescence and 
not to permit a food intake which is beyond the patient’s assimilative 
powers. 

Intestinal hemorrhage demands that the ingestion of all food should 
be stopped. The patient should be kept absolutely at rest with an ice 
bag or other cold appliance to his abdomen and should be given only a 
little cracked ice by mouth. If the hemorrhage has been copious, 
nothing further should be given for twenty-four hours. After this, 
food in the form of small quantities of cold milk may be given cau- 
tiously. Gradually this may be increased. Morphine is sometimes 
necessary to insure complete rest. 

Perforation also demands the discontinuance of all foods. Surgical 
intervention is imperative. 


MENUS USED BY THE AUTHOR FOR PATIENTS WITH TYPHOID FEVER 


The following dietaries are typical of those which the author has found suitable in 
typhoid fever. The calorie and protein intake is adjusted to the needs of a patient 
weighing 70 kilograms. It carries about 50 calories per kilogram, and while it is not 
sufficient to prevent completely all protein loss, it will prevent the ill effects of the low 
calorie diet, It may be increased or diminished as circumstances warrant, 


“f 
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is 
20 per cent cream for milk and 40 per cent for cereals 
Calories 
ieaatia. 
Bre seanelted mille Wot Or COlds 5.6 o.. ajehs Slonye ss beck» Cowk colvemnices 184 
iRaveraresizedtsucenmilketoasts...- a. | anih aan cn ea nonole sevent om ons atenicnt, 213 
397 
Svapan.: : 
j-Heaping: tbsp. farina, with 2 tsp. sugar.......0.<. <2. .sseccecseseveceus 132 
SAE SAS pet Chea lice iar eer retake Seared ratte ahha aya cea on aad . 120 
Pomelassnmul kaw hy Sets Cream ea scl.\ (ues telapeaicsrodetna seh aco aden aac naae 147 
399 
11 a. m.: : 
Dolio cusey Barter te ten tater ree Ayo fh BG ee Ne oe 60 
1 average slice bread toasted and 1 tsp. butter.:....................eeeee 149 
Mhezpings tbsp Laplocanpudding 40). 0G 2 ls as ee ene ca a 114 
Parelass milkgand: 2 itbspycredta. aoc, 5 sete Foes cae tos tobagietnres tobe en 73 
396 
1p. m.: 
3 heaping tbsp. boiled oatmeal strained with 1 tsp. butter and............. 173 
EL DS NCECAMI eect ee Uae ea i cater tee ko he ai Sone dee oe a 120 
glass Oranve splice: With: SatsperSU Paleo )p4o.06o. niet eerie ois ae weautn ey ees 182 
475 
3p. m.: 
Coddledzerrion toast with 24 tsp: butter: c.f. fe oetecag sen ee ace ace 169 
PAEOS Pee PLCSCLV.ES: OL Cll yin cus Waa enon No ots Sahin ae FG ES aR eee fae 53 
pee ISS ai Ke WiAG EIS SSE OSP Sp CLOAIIG ta Net maate citi Pitas sie ote ci hla ore eas 147 
51H OG) 0p TDN Bs hes cate ase NRORGS etc: CSE EERO ete te ae pa eR eR oP 85 
454 
5 p. m.: 
IMO ee VOTRE oy Pats Gs One PEN eon at Eco RS Re aR SRE ECONO Se MEI ie car ae arr 213 
liga USP AI CONCLEATIN aera ees tele aie etele ofeaes agesalie tote o1eG Sol mietine einen 189 
402 
as Wes 
Osheaping tospercreama Ol WHE tee eevesce sible heim wm CoS WlAyh sneer OAs Oooo 8 we 100 
Pelt ey meST MOL LCL Aye CLS reSUI PAL, BING ay.) Ar croton ols ining heer ewes nape ee.c 121 
ELD SO MCLEAIDI ee a ee ey Tae meres haat Lach wea 8 A Hine cain eld wish Met Nias Ganiaes 120 
BF cred eceersnanl Fe yim ne MQ of| Dp CEE DINY, 5 a7) un Eee ae og bho Olen OeceOlaicey CaO Oe De Cpa tac 139 
480 
9 p. m.: 
SuLbspmoabries le orie leith tiny tars Sadsdinis a ois eines tahie “neyo «oss coin oho 50 
Aetbspacredmmand 2 tsp. SUPA acca ee ot aioe ales cage Nee le cele oid one 322 
yeegliss mmilkeand 2ecOsps Crean lyn si. e esi e denne v ss uv us eaiee 147 
519 
3,532 


4 Hetil. CHIVES S Ain ch ca dl sunbeam aa 
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Il. 
Calories 
a. Ts : 
2% glass milk with 2 tbsp. 20 per cent cream........-...-.2..-+.-+.0255- 147 
S'thsps oatmeal gruel icp aie. tric nce porate ite pace nea Rect ater irene 50 
Withiertbep 4) percent Cream an. giantess ales aa) er en t-te eee rena 120 
OU SPAGUPAD Andee ae trata eave? -WORayae pe Gans ates Ae ars ee elsk ae ee ORR 82 
399 
9 a. m.: 
Soft boiled egg and 1 average slice toast with 14 tbsp. jelly............... 186 
USES pos DUC LEK sis sq cee dae, soe ole ct meaeemmweat he otelcta tenes leer oneei at at ey er ee aa 79 
asl amilks with 2 boss Clean... tae a rete eee a ketal a ee 147 
412 
11 a. m.: 
2h. tbsp. Farina well cooked with 2 tsp. sugar and 2 tbsp. cream.......... 302 
ee class mille witht 2-tosps Creamicn. soni tie utc airiea Sts mad eae oe 147 
449 
Ugo}; tetine 
Poached egg on 1 average slice bread toasted and 1 tsp. butter............ 209 
Jethspswice custard SF osu htpieke cralscee genus alae east ais Oe ces toco: Weta ores eae 89 
duglass orange juice: with 2itsp, SUBAar ee.) 2 se ent Waits Peroe. cs ut hss ceran eee 182 
480 
3 p. m.: 
1 average slice bread toasted and softened with 4 glass hot milk, 4 tsp. 

Jo hi a Aa at tev AL ANE Ome Ie DEN A iretge es Ro Root. pier ee atte a cRie as oc. 173 
iheaping bosp: Ice ePea mien iu) ac civ sie eyes to, olan ele eeraer a olareiata, ies ate 94 
Zeuglassmilks with.2 thsp. CreaDtacceaa> oe susie aioe ee ee teria en ene ere 149 

416 

5 p. m.: 
SOLEMDOiled egy ie, nz iiere cin) Me Ley toeperageto ese Batons UAE ets, Sr cir cane 60 
1 average slice bread toasted with 1 tsp. butter.................0c0cce vee 149 
yoa tbsp preserves; nO: Skin ‘or, Geedsuraty neice. roti asin icra ak eae eae ae 52 
CANT SES Oy PHC acy Pra Be ee hoc bo wie cee aR GME BOF gs ines ee eee 85 
tevelamaltedimilkss.\2 asst ve se ache de oR earte ner eon ee Aan ds eae eee 132 
478 

Mapai 
o-tbspoatimeal ‘strained: Scetoicve.0 tro guid on wee GG aan ane ee Sen ee 94 
Withee) tbsp, creamiuand: 2: tspisll gapesr eae ree hie sedniae ian eee e 120 
82 
ye-ziess milk and: 2:fbsp. Cream. nei eater. Gencancreiiee ee oleae tent eee 147 
443 

9 p. m.: 

iglass:millk; | half creamy )e. ea ssh se cela eeiehcrck Moen ne yee Tue 24Qn 

itheapingetbsp. sort custard sane ene eae eee ope ned 113 
Lo\slice toast. and 6 tsp. loutten.an acc cnes meee sacar ieee 74 


Total calories 3,484.......... ee = cond eae arcade eee Lo eee T 
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Ii. 
Calories 
Toa, Ths: 
Pplass Ofange juice With 2 tsp. ‘siigat, 2.6. oo oe specs hove eee cee’ 182 
IN EES DNS sae Vice gs i Aa eae AO 213 
395 
9 a.m.: 
Stenpng thep..ontmeal, strained... 6s.) lad, Lode Pe ndueed Vucw en cok 94. 
Witheontspesuparranay est bsp Cream est own aya; aa uladre Lachine Sco we 202 
Zogelassuinll ee withsostospacreame) ef ony eas wie) ele eye ae sine ate 147 
443 
Il a. m.: 
NESOL tsb Oled tere a tyes Acer vere age tera ter eens enahe aoe oded Gas RAE eae 60 
1 average sized slice toast and 1 tsp. butter..................00ceccceeee 149 
PaaclassanilioanrdsAtbspcreamtcn. ¢.c1ecccce eh ane Mile iene an ae 165 
374 
Ip. m:: 
8 tbsp. oatmeal gruel with 2 tbsp. cream and 2 tsp. sugar................. 252 
ipnedping tbsp paAkedncustardsaaera.n dace See ans oe hte Mae ee Re 91 
Zerelassanilloande? thspr Cream ys. cers ics 2 oe ae ace Heal ea tee 147 
490 
3p. m.: 
Poached egg on 1 average slice toast—1 tsp. butter..................0005 209 
He SaaINT LECTIN komma rae Goren a ciegete peat Sreceutee nue Sera y cueesee ehedevarscotaeehtth ant ose 184 
393 
5 p. m.: 
2 heaping tbsp. Farina with 1 tsp. butter—2 tsp. sugar................... 261 
cried) UI Gie Be, Heart eG en Cee REA a PS oN ge om sO Co ies Hae eT 120 
Yeo ssuninind Adne, EUSP A CLEAMInt et ihsthaz ards Att aie + rhe eke viola wt ee 149 
530 
1 p. Mm.: 
Saltmbolledscoy marry Me erty RM Aare kil contests meee e es elie aatiees 60 
mavetagerslice toasts Lacey DULLER ANGI it a ceisler: as Minar cled aa vole eles we 149 
BAC OSMAN ALC BIL ONS KRe Myon eta ins ise re sims AGIs ap) seta caederd anni gtecs 53 
Po Asse WAL LIND DSP CLEAMMeratrai levis de: ya. oD cic 9 bw tlegmiedesd <ll doe als 149 
411 
9 p. m.: 
Piginss malted mille Mp (Lege ii hyew ci ee de Roe lee dy alee 267 
Thedping thspe rice custard With. 2. i. Sh er ee ees 89 
BEDS PEL eM en Ta eee Ne leas Un ee a aR Nag ales ys 0 120 
476 


Total calories, 3,512 
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RECIPES FOR PATIENTS WITH TYPHOID FEVER WHICH THE AUTHOR 
HAS FOUND USEFUL 
Baked Custards 
Carbo- 
hydrate Protein Fat Calories 


ULE Oy EIN Regs det ors cop cS aor eo EERE Orin, AncBenekcy aces Ord C 
Makes 3 servings—each=........2 202-2100 -5 +00 13 4 5 113 


3 cups milk Ze Cup SURAT Len eee tn aes 

1 cup cream Wanullasi os borate Sopa terre meres 

3 eggs Oheaping-thsps: =! eee eee 18 5 10 189 
Tapioca Pudding 

id Ceah OY bivald Vein item Pet ah on, cM aiortuc stat act ae bi 8. erec 

Sitbsp. smimnute: taplocae caer are ene rae yn ager 


Qsheaping) Cusp SULAL.. eee at eee ee ee 
Seheapingstbspy cswe ost ee atin on aera ae ace eae 22 6 6 176 


The menus given below are those of Dr. Coleman.!9 


DIETS OF VARIOUS CALORIC VALUES USED BY COLEMAN 


Name Amount Calories 

IAD PLETSBUCE:E votuastans os sume Meio ce. 1 ounce 30 
1 RIECK bic sl ean ae RP Average slice (33 Gm.) 80 
Butter sgee eau se ose ae ele pak eovounce) 80 
Cereal (cooked)................... 1 heaping tablespoonful (114 ounces) 50 
Grackerssen moe ome Shas anor on UL ZOUnCe 114 
Cream (20 per cent)............... 1 ounce 60 
LB) MY ta Sahai Ake foie ts i ont ig ee es 1 (2 ounces) 80 
EF SOMWATLE ser vetarate wig hitcba at Sitter 1 30 
BP Rye Ole merece we octal a a ncaa 1 50 
actosewth..c- so o8a..so.sGs emacs Le tablespoontula(@sGm>) 36 
Vist kea (WHOLE) Sets | Anon eke cet ee (1 pint 350) 1 ounce 20 
Rotatos(whole) 4.0 46 ah cee 1 medium 90 
Potato (mashed).................. 1 tablespoonful 70 
Rice (poled). one vice: .e sens .. 1 tablespoonful 60 
SUPA! CANC Hayat aie ha eee 1 lump 16 
Sugar milkieng eats ook etn he 1 tablespoonful (9 Gm.) 36 
BLOGS Es sis csehetons Seruehuakn eR hia re Average slice 80 ~ 
For 1,000 CALORIES A DAY: 

Mak, Lquart:(1000:.6e2)i55, ccavsag nce SS eee ee ee 70 

Creain, 136 ounces 7050) cc!) sc sr: ro en ere oe ee 100 


This furnishes 8 feedings, each containing 
Mil Ig. A OUNCES sere, 62x cs Senge cla one ere eee 80 
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Calories 

For 1,500 CALORIES A Day: 

ivigtkemar cuquabtd. (2.000 CG.) 0-0. > kas ence eee 1,000 

CAPSULE CNS SS tO AERIS SSS Son tA he a 100 

Wactoce non seouncesl LOOrGmas) in. <.eee eekd al ei oes vs as higcy RS, 400 
This furnishes 6 feedings, each containing: 

MIKES SOU CESH EMRE erry ia Atty hoo ee Ne ty SL kt ee 160 

CHRSTED, CO) GHENT gg, ais eco ESE, es ee et og 15 

ese a PGRN ern Ao Ore eaten Gung 4 Mceis Oba sv os buh teledare Ee 64 
For 2,000 CALORIES A DAY: 

VES colo uartse pete arty we MyM ue cis. fer en Aah 2a ag uae 1,000 

Grease o tOUnCESm (ZA OKCC)) Be ORE AK och oper rice ee ee oso emi amen oes 500 

actoser4counces (i 25a(Gi)) hee ve nee ew ey ee ne a ead oc a 500 
This furnishes 7 feedings, each containing: 

Vien ROUTICES ont ERnre Paty we ON NR Nhe ee Oe ieee ae 140 

Cream eOUNCE Ae ee Ta ee ooo KeM ee eee Sinker bs hs ase Siena be uae le, Mn ee 60 

CLOSE WEG Glial a Sette cam ieiee. entree oc No ne SiO Rene 72 
For 2,500 CALORIES A DAY: 

Nal eet Seca ets Mesa «inn 8 ik cet, yh cuttin tuoi oak aioe anete pres een 1,000 

(GVEA SE SEOUTECES At RPE CREE: Fl ata thie BF cys (MR edode OI einb. oe Seeedt tc Uae. nae 8 500 

Wacroser Srouncess (250) Gms) eget gs cree se ake er oe 1,000 
This furnishes 7 feedings, each containing: 

PVR Re OUT COS We Metra en ehan PE eae nelle! CSNY PPE e Re RL Tt a aS RnR 140 

CRESTS WLINOLLTSOS yen Oa hea Esee MiG, in Seas) Neves aan NR ROM eRe 60 

ACEOSCMOD EG PE ie tert bo eek HL 2 Uehara DOR C RR hy Neen gos Fag Bo 144 
For 3,000 CALORIES A DAY: 

WA CHU, TLS cay Se OA ei ares rele ee eet aoe re Re Ee EAD ial am EE 1,000 

Creare itt (ASO ICES) hca sk tel taNae Meta a, Whee be te» eyclewitie yates nets tee ~.. 1,000 

EA CLOSEM OL OULLCES Soest reba. eras ek etre eG Eldon UCT A he eee 1,000 
This furnishes 8 feedings, each containing: 

MB enGRonnices Mr ee Bae rari n tan sey so ae SIRI) ss saminda tags aal 120 

Cron hOUUCES Ate en risa ral) Shs. Ziel's ed meas SARI Woe hes o8 Bie Seka we 120 

ILeveliraces, 11 ceriinreen (GIDC HTT) Ney Se eae pearance Ca Rane Coen ieee 120 
For 3,900 CALORIES A DAY: 

MUU, “TS: RR HST: ohare orca ae ices Oe eh Des ce RE CER C PeRat re RR ea 1,000 

Greatiml ap irberr mentee en ae Petar eee readies 6 clehei hho u le GSet wpe ue ene bre 1,000 

Wactoselovouncesi(4S902G1ia)y meaner cc saetts cece Peas ae Hae ene cians 1,900 
This furnishes 8 feedings, each containing: 

WAGE AG GACT, OE cee oe bschorceset0.c tats OR IEE SCORE ERROR Ee Ree RP Te ee 120 

Civeiian ys CAE Se: o cleo yO: Binet a Godk0 2 PER ROR. 6, CHIC eR Ren CCR Ca 120 

CLOSES 2 OUNICES Meee E-Rate Cute aye! oxcp dicate 4 el ausl andlabearts, lle Byatt 240 


The following menus were arranged for Dr. Coleman by Miss Mary E. Sheehan, head 
nurse in Ward Al of Bellevue Hospital. They may be followed at any stage of the 
disease if the patient is capable of taking solid and semisolid food, and if he is hungry, 
but are most useful in the later stages and in convalescence. The night feedings are 
given when the patient’s temperatures are taken in the course of the ward routine. 
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MENUS ESPECIALLY ADAPTED FOR CONVALESCENCE 


The diet for this day furnishes 3,910 calories. 


Hours Total Calories 
Male G ounCessa\ acclinoa iia Wie tints ane 9 a. m.; 1, 3, 7 1,260 c.ec. 860 
(Cregnitss 2 oO CES crs, ter eee Tks hee tal eet 10 p. m.; 1, 4 420 c.c. 840 
SA CEOSE: ALOU CAEN. iajecsoncec, deca nko thay ohaleeote- casa ee Mica Role Temata ene 70Gm. 280 
1,980 
Calories Calories 
11 a. m.: 5 p. m.: 
ig alee Metal rea. 180) eg 80 Eig Gali Ae Se Loe eee 80 
Mashed potato, 20 Gm........ 20 Cereal, 3 tablespoonfuls......... 150 
Custard, 4 ounces............. 250 Creamy? OUNCES... gin ac 8 
Toast (or bread), 1 slice....... 80 Applesauce,'1 ounce............ 80 
Butters 2OsGin je). aecten seu 150 RE SAA. 5 Ae ater see es ee 
Woe cree oe a mee med Cream NS Ounces s...c2) 50 wueeee 180 
Greani*2 Ounces; jis-ce ss eae 120 ‘Eactose; 20) Gm. 24. 0. be he ee 80 
Tactosen20 iGreen. oss 8 a 80 — 
= 640 
780 
Uf EBS RR 
(gl Ee ee one Ree ae ORCL ee wey ee ei Le ee) Fe 80 
ME OA STAVINSIICE 5 uence dca etc aera atiytlly: Sead banc dr ieee aatay Te An ee Re ca 80 
LBL cee 41) 1 Ch ae aR oO co ana CUD in FER A NR eel inte ee St 150 
COM CO mers ee mtak te daaie ore ds itualy eatin GMAIL Co ear ae ee ten ae | ee 
OTEUTI SNOUNGCES,. .Bo.c'4ays ss. mee ih sleek dee eee ei ee Oe i 120 
Hhactose#20 Gin) +. sass tot. dre Gok neck arn ee ee en ee ee ee 80 
510 


Milk sugar lemonade may be substituted for the milk mixture at 3 o’clock. 
The diet for this day furnishes 5,580 calories. 


Hours Total Calories 
Vet OUNCES ct cutter ti, See ee 9 a. m.; 11, 1, 8, 7 1,200 ce. 820 
GEAR OKOUNCES haglods eoiocatks Sena ea er 10 p. m.; 1, 4 720 ce. 1,440 
BaetoserelosGins: ashley cee ak om sree ee ee ee 120 Gm. 480 
2,740 

Calories Calories 

11 a. m.: 5 p.m 
OSE De ahs cua aie Mevees ences 160 Bigg Wes ce cha roieomettnreeaet eter: 80 
TORStHS SHOES ae cine Rae Ge 160 - ‘Toast. @sheesa.. . ety oa een 160 
Butter; 20: Gre. oda orn 150 Butter, 20° Gm... tis ee ee DO 
Mashed potato, 70 gr......... 70 Cereal 6: thsps*..5 sae ae 290 
Custard <8: ounces)... nseis sans oe DOO Cream, 4 ounces.............. 240 
Applesauce, 1 ounce........... 2a 
1,040 Le A Rae ae ane vere eee, 

Cream, 2 ounces.............. 120 
Lactose, 20'Gmi.s 3.6 oie? 80 
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Calories 
eos? 

VOY E soa hei eee ae cee cee eee 80 
Roasts: 2vSliGes. = sees cies sf oes 160 
Batters 20k Gime agree on ein 150 
Coleen Hee Pee ack 
Greams Si ounceSu. 5.42 hese. 2s 180 
Wactoses.2O"Gmis: «ay. 5 oe ees: 80 

650 


The diet for this day furnishes 5,570 calories. The menu for the hospital “dinner” 
calls for chicken, and therefore should not be employed until convalescence is well 
advanced. 


Hours Total Calories 
Me POUNCES Miia. Jerse ego es ale Soe oy reno 9a.m.; 11,1, 7 1,050 ce. 700 
Grecine OrOUNCES ete hak id cise aes Se mgs inh: 10 p. m.; 1, 4 630 ce. 1,260 
iLeereyoryes “TUS CHIT & eka ome eeeee ie ae am etre eG Uy ho ey We MOC L S 105 Gm. 420 
2,380 
Calories 
Fam. : 
LG eae alt ZO) al eae ER A a ee oC ee Ae ote aI a OP 160 
Miishedspotaton SOuGrmbn we metre ctrce tata: vc mMeeotnce eu mee MUM ae acaeret coe cooks 80 
GSA aE SUOUN CES ey lr yc Re ae tern tates Gs Sin A ite AMAR OR Mears eee 500 
Gren CUCM GKenseEsOUIICE nese ab, ear a ooh eds se Oda RM sw aranns Lira oe whale 50 
Bcoets AR PEST COS MMMM TIA eons ha Rosle ss srexio sas, gored ay ATM an OrscaTtE aes 160 
EStEE Le Te 2 ON Galit Mbt ear ar ey ote ro MEME Fas goes vices can cud avn austere: Pe ls 150 
1,100 
Calories 
3 p. m.: 
Werner (acvoses 120i Grint) eae tic est Gioia satan stale dievelare is dyeiers ewer een 480 
7 p. m.: 
[Digg Ile 5.5 ber es teecb Oo, en coeTarOREN SPI 2 OUST Do DRE SIND Reece ot 80 
Gencal mont ables pooniiseer sa rier Rt cman ous te it ohn Gas ake es 250 
Greate ROUNCES ei Reon, SAME Oke cient a TANK at as Wn poe 120 
UNOS tM ORSIKC CS ere Weta erst = Ow. 1h EM eres, yd) chica Sei asltai eles, a ovsuai acres agi araatte 160 
[Beet yee XD Cities deve ese gai eocs ip Beat och re DAE IE Rear ce 150 
Cr E oe ale coe ops th bn eigen eu tt dh este SP lv EERE 
Greniiite SeOUNCES yaa ia Waren ern Mn Sct an ete Aina a iayc gra whidedyn hin ATT wee 120 
ERCEGOSEE SOG ITE een P eater ROR TIN Net csp OM wibeshoyae owes dtnele as sta eecel bs 80 
960 


These recipes were arranged with the double purpose of adding variety to the 
patient’s dietary, and rendering the milk sugar more palatable, thus making it possible 
to increase the quantity administered, 

38 
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RECIPES ARRANGED BY MISS EDNA CUTLER, FORMERLY DIETITIAN TO 
BELLEVUE HOSPITAL 


Calories 
Cocoa with Mi1k: 
Igrounding teaspoontul of-cocoa..- 5... erie ee gre re a 50 
DT OUTCES* Of TINGS SMT oye vr te cad een stebsa A cee eh moe cece a) eae ee) Aer eee eg 240 
APOUTICES: Of Te a oo cc atatvvas ine ove Sie rs Seance OR ane ase oe aan ero 80 
DOUNCES OL CLESIU Nese oirscvvels. Gay's tucnanicsaenane ae Seg ruene na emcees enn een 120 
490 


Mix’the sugar and cocoa; cook in the milk until dissolved. Serve with the cream. 
Cocoa: 


itheaping teaspoonful’ of Cocoad. . act +n seis ee ele ies tara 50 
O<OUNCES) Of BUAT.c oe mares, ao atin eee Aerie tec kas sere ee eee 240 

UGSCUID “Oli WALLED ccc neiere fel svelte, + bth tlie ema es Mn alone fare te yg eee cae de 
S OUNCES Oly CERT «5 reuiaroeca oa taints, ACS eae «eo vee as ele tee tele aa one ema eee 180 
470 


Mix the cocoa and sugar, add the water, and boil. Then add the cream, or use less 
cream and serve with whipped cream. 


COFFEE: 
Tcrounces OL-milkecSU gar Ac ea: hus tie a, mene eae Paci ah ol Mee ns So ee eae 180 
Astovor OUNCES Of, Strong COME ges sya aati «sehen wa eye tees oa hee 
PEOUNCES OL CLEAN sas ariais, ct, AS Or tes ae loe Go ae nw iets Sead eee 120 
300 
PLaIn JUNKET OR RENNET CUSTARD: 
25a Gino (LOunce Kol Walk (SU PAT se eri co dniaic = aieoken error create ne nee 100 
By OUNCES; OMIM 6h 5250 Mevsyadty a. dhe Miouct simevks a? cu ties sis tv hc Pacey SPT ono eee 100 
DAM TUTE EELA DIO UZ cory stifernte saracescdere ike eto goer i TN tes ier a ee 
Ihounce-of Cold: Watensen4 he toc che. 5 ae ee eS oa 
Bewsdropsvofivanilla annc coche arasiers arse Caine fbr aah REE on ene 
200 
See directions for cocoa junket. 
Cocoa JUNKET: 
l-teaspoontul of cocoa, cei. em a cde ae healt Sebo: cae eee 50 
PorGmicof TOW su gan: 46h eA cicreaek ocr eed Ghee Ree ee 100 
Gvoqunces: GL miilles sath 3.cxlk, ss is chasis eae oeaee aaah Poul Tare ee ee a 100 
14 junket tablet dissolved in 1 ounce of cold water...................... 
250 


Mix the cocoa and sugar, add the milk, and heat lukewarm, stirring constantly; add 
the dissolved junket, stir thoroughly, and leave in a cool place to set. 


Sorr CusrarpD: 


Jecup of milk (8 ounces)ii (at. ste exe a ec eae es areca are 160 
04 MORE aN teres OTN PAREROP ceoRAN Cc Seas caNRne eee ney ry eats Gh Nal ice anty & 80 
2yountces of Walle su gals Ges. oc a et See RO ecm ea 240% 
speck ‘of salts... va ik hates sO eeRe etmek ee ie mete Oren ae nat Ute ee 

2to.8' drops‘ of ‘vanilla Gri. i.ieiac ce eee ee ene 
Caramel made of 3 tablespoonfuls of granulated sugar.................... 20(?) 
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Beat the egg slightly, add the sugar, salt and hot milk slowly. Cook in a double 
boiler, stirring constantly, until it thickens a little (if cooked too long, the custard will 
curdle, but may become smooth again if set in a dish of cold water and beaten at once). 
Flavor and cool. 

To make caramel: Put the sugar in a pan directly over heat and burn until a 
very dark brown. Dissolve in hot water or milk. 


Calories 
Bakep CUSTARD: 

I SROMIACcsTOlarm cSt BAR ety sere Gade kris Ot ease ines ole Air tans 160 
Grouncesporsriil we names peerece omic: aur site en AUwAG a aor ealeets cloves alee ae 120 
DE CP eee ee sets ae eR Ray see Naa oral GY Spars. cr tie ona a yasnaseoce srs ee orayatnie Onto stole acest ate, Sam 80 
UNAIESLe SEORE VATU crate cee Ae ay cesses tRene napa cre occa att coe cess Race Ue ohitetecore ate 
DSPECKSOh Satori: criiet yea eS SL erates «seals Mi ea are fees 

360 


Beat the egg slightly. Warm the sugar and milk, stirring constantly, add to the egg, 
strain into a custard cup and flavor. Bake in a pan of water in a moderate oven until 
a knife when cut into it will come out clean (30 minutes to 1 hour). 


Breap PuppInc: 


Le POM NCES OUST SUP aly ctf eats Snare. Cy MU SNe ian ziniel ss Bowe Maen oe 180 
GEOUITMCES | O Lair Kotor oper ane ose, oa Pas nance BSE Meese SISA ict ev eaortele habe enLeeas BeBe 120 
GE Derry ao meray ae oMoloueve aucteions nla defalcie Ubi ein sk" eaners tre vapNaeestan ies choususioe entries 80 
1 slice of bread (3¢ inch thick)...... ih Rina sees SER ALES E AAR er Minar at 60 
DO OUIMEC OL at ULLLELA rs) stryace tyevele fcr ane a sitet eA We aye tree Sia ne He ehe eat eo 120 

560 


Spread the bread with butter and cut into squares. Beat the egg slightly; heat the 
milk and sugar, stirring constantly; mix with the egg and pour over the bread. Grate 
nutmeg over the top, and bake the same as the custard. 


VANILLA IckE-cREAM: 


4 ounces of cream......... PONDS SO es ET et ee a eon OI 240 
DR OATI COS ORL IIVE orp remediate emt ters Fa teint HAC AC MWe rahe) Sacer eaaKypens 2 Msc aace 40 
PIGHUECCS OlgtT ASU AL sete eRe ke wht uit ho Rede es Lattin tas aoe oparta le ate 240 
SPECOMGALL WE Ae ae ie Stake, tere Oe ake Mer ins Seat cerne! pubienetian Mok ah eet 
He waaropaOtavarilll ance erie neem de. ant ieee, Sens kata Mh tate havens Ms ehn Siieas ths 

520 


Mix the cream, milk, and sugar, and heat, stirring constantly, until the sugar is 
dissolved. Then flavor, cool, and freeze. 


LEMONADE: 
AN OUM CeStO (Eile oil oa lessee ey oRrread Rie Sok cok feasiS asiaye avayn leis oyeica toca eh exw ee 480 
DAGTACESEOM COLCA CCL TEE a aE MET etd Aires as Fe Abs oir fey eh jade slant Shace,aacosieteket Waitateke 
2 tablespoonfuls of lemon juice (or to taste)....0.... 660i c ete e eee 


Boil the sugar and water for two minutes, add lemon juice to taste, strain and cool. 


TUBERCULOSIS 


Metabolism.—The metabolism of tuberculosis does not show the 
marked increase in rate seen in typhoid fever; McCann and Barr?® 
found that there was not as much increase as in other fevers. Incipi- 
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ent cases probably show no increase, but temperatures above 39° C. 
(102.2° F.) are sometimes accompanied by a metabolic rate which is 
from 20 to 30 per cent above the normal. This failure of tuberculosis 
to show the usual metabolic increase has been attributed to the fact 
that in this disease high fever is often seen with relatively little toxic 
disturbance. On the other hand, profound toxic disturbance even 
though accompanied by little or no fever will produce an increased 
rate; Graefe?4 found an increase in metabolism of from 20 to 36 per 
cent in the majority of patients with severe nonfebrile tuberculosis. 

Protein destruction is not as great in tuberculosis as in typhoid 
fever. McCann”? found that the nitrogen excretion in this disease 
is less than in other infections, that it is not difficult to establish nitro- 
gen equilibrium on a low protein intake, and that such an equilibrium 
can be maintained with a daily excretion of only 2.5 to 9.4 Gm. of 
nitrogen (15 to 60 Gm. of protein). In tuberculosis protein exerts 
the same specific dynamic action that is seen in the normal person. 

In discussing the influence of the various foodstuffs in this disease, 
the author just quoted states that carbohydrate and protein increase 
materially the volume of respiration as well as the total metabolism; 
he found that 100 Gm. of cane sugar calls for such an increase in carbon 
dioxide production that pulmonary ventilation is increased 60 per cent. 
Fat, however, does not possess this disadvantage, for the administra- 
tion of 140 Gm. of fat with 1,302 calories had but little specific dynamic 
action, and increased pulmonary ventilation only 12 per cent. This 
author suggests that these facts support the older clinicians in the 
giving of large quantities of fat in tuberculosis. 

From these facts it is justifiable to conclude, then, that for proper 
maintenance the tuberculous patient does not as a rule require as 
much increase in food as is demanded in other fevers, and that a pro- 
portionately large quantity of fat in the diet is of advantage. 

Before proceeding to a discussion of diet in tuberculosis, some 
reference should be made to other useful therapeutic measures; other- 
wise dietary regulation will be of little avail. Every physician today 
knows that rest, fresh air and food are the three factors which count 
most in promoting recovery from tuberculosis. The value of rest is 
properly appreciated, but undue emphasis is often laid on fresh air 
and climate, and the patient is sent away chiefly to obtain the benefits 
of these. This is often justifiable, especially when the physician or 
the family feel that they are unable to carry out treatment at home; 
but occasionally it is a mistake, and the patient had much better 
remain at home where he can be comfortable and happy. I say this 
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because to the three curative factors just enumerated there should be 
added a fourth, contentment, and this cannot always be obtained 
amid strange surroundings. This psychic side to the treatment of 
tuberculosis is too often neglected. The patient should as far as possi- 
ble be placed in congenial surroundings and should be given all legiti- 
mate encouragement. Contentment is of such importance that it is 
even better, for example, to permit the tuberculous wage earner to 
remain in a slightly unfavorable occupation in which he is contented 
and successful rather than take up some new more wholesome work, 
which he understands but poorly and in which he will have difficulty 
earning a living. If the importance of rest, good air and contentment 
are fully understood, and if these factors are utilized to their fullest 
extent, then we can expect much more from diet. 

The Diet in Tuberculosis.—Tuberculosis is a debilitating disease, 
in which emaciation is a salient feature, and the effort should be to 
prevent this by appropriate diet. So deeply have the medical pro- 
fession and the laity become impressed by the ominous nature of this 
sign, that the effort is commonly made to induce the patient to gain 
weight at all cost; the more weight the better. Forced feeding is 
often the rule and marked gain in weight even to the point of obesity 
is looked on as a most satisfactory sign. This is an error. Gain in 
weight follows improvement, but improvement does not necessarily 
follow forced gain in weight. It is an obvious error always to regard 
obesity as an evidence of robust health. We are coming more and 
more to the realization that, other things being equal, in health or 
disease the lean person is the more robust, and that he has the greater 
life expectancy. Scrutiny of patients who have recovered from 
tuberculosis and who have long remained well is proof of the truth of 
this; they are seldom fat people. The situation here is not unlike 
that in diabetes. Increased weight even to the point of moderate 
obesity in diabetes is often regarded by the patient and relatives as 
evidence of improvement and of a satisfactory state of health; in 
truth, it is very dangerous, for these patients go to pieces easily, 
sometimes with dramatic suddenness. Likewise in tuberculosis 
marked over-weight may be deceptive. This is not an argument for 
the undernutrition which has been found desirable in diabetes, but is 
merely a protest against the suralimentation which in tuberculosis 
was the practice of the past. The tuberculous patient should be well 
nourished and should maintain his body weight at a figure which is 
equal to or perhaps a few pounds above the calculated ideal, but he 


should not become fat. 
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In this connection a warning should perhaps be given against the 
excessive use of milk and eggs. These articles are excellent and 
should always be used in tuberculosis, but they should not be taken to 
the exclusion of other good foods. Mental inertia sometimes prompts 
the physician merely to tell the patient to “take large quantities of 
milk and eggs;’’ such a diet requires no effort in the planning, but it is 
not fair to the patient. This statement does not apply, however, in 
those instances in which the patient is very poor and is so situated that 
he cannot secure good, well prepared food of the right kind, for in 
these cases milk and eggs sometimes provide the only available good 
food. As a rule, the diet should be well balanced and not limited to 
any one or two articles. 

The food of the tuberculous patient should possess the following 
characteristics: 1. It should be ample—slightly more than the patient’s 
calculated caloric requirement. In ordinary tuberculosis of moderate 
grade with little or no fever the patient requires about the same food, 
in slightly increased amounts as in health. A man weighing 70 kilo- 
grams who is up and about but is doing no work will need about 40 
to 45 calories per kilogram of body weight, say from 2,800 to 3,000 
calories, in which should be included from 100 to 110 Gm. of protein. 
If he is working at some light occupation, this should be increased to 
say, 3,200 or 3,300 calories, and the protein to 125 Gm. If he is 
doing actual manual labor, the diet should provide about 3,600 calories. 
For women these estimates may be decreased about 8 or 10 per cent. 
The younger the patient, the greater the proportionate caloric need 
and protein requirement. These figures are merely tentative, for 
experience has demonstrated the existence of great differences in the 
food requirement of individual patients. The physician should use 
his clinical judgment and be guided somewhat by the patient’s appear- 
ance, vigor and sense of well-being. 

2. The ration should be well balanced and should not be lacking 
in vitamins, minerals or roughage. The need for a well balanced diet 
is even more imperative for the tuberculous patient than for the person 
in health. Protein should be permitted in liberal though not in exces- 
sive amounts, say from 1.5 to 1.75 Gm. per kilogram of body weight. 
The belief of the older clinicians in the value of a generous fat diet 
in tuberculosis is borne out by the observations of McCann that fata 
in contra-distinction to carbohydrate, increases but little the respira- 
tory volume. Carbohydrate, however, should furnish at least. 50 
per cent of the energy of the diet. To insure an abundance of vitamins 
and minerals, the patient should be given green vegetables, fruit 
juices and tomatoes, as well as milk. 
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3. The food should be simple, easily digested and well prepared. 
Because of lack of appetite, it is often difficult to induce the patient to 
eat what is prescribed for him; therefore, it should be served him as 
far as possible in an attractive manner. It should not be monotonous. 
Good cooking is an art; it is unfortunate that in this country among 
our poorer people it is so little understood. It is in the cooking of 
meat and the preparation of vegetables that the fault most often lies. 
In such a situation it is encumbent on the physician to give instruc- 
tions or have them given to some member of the family as to the rudi- 
ments of the preparation and cooking of food. The difficulty here is 
that people are only too often satisfied with their own thoroughly 
inadequate methods of cooking and do not want to improve. Real 
missionary work must be done. 

The arrangement of the tray when the patient is in bed or the 
manner in which the food is served at the table is of importance. 
Happy surroundings and pleasant conversation at the table count. 
If the patient is in bed, he should not be permitted regularly to order 
his own food or be told what he is to receive. 

4. The menu should be planned to meet individual needs and 
tastes. A single type of diet which every patient must take is bad. 
The physician must be familiar with the patient’s habits, tastes and 
economic status, for in the arrangement of the diet these factors must 
be taken into consideration. 

5. Good discipline is advisable. The physician in his dietary 
instructions must be explicit, and he should insist that his directions 
be followed, for laxity and too much latitude is likely to lead in the 
end to complete disregard of all directions. Preconceived notions of 
the patient or his friends, if they are unsound, should be disregarded; 
dogmatism in dealing with patients is not a bad thing. 

Digestive Disturbances——These disturbances usually demand a 
rearrangement of the diet. They are sometimes produced from an 
attempt to overfeed the emaciated febrile patient whose powers of 
assimilation have been materially impaired. In such cases it is much 
better to give a reasonable amount of food which the patient can 
properly assimilate than to give him more than he can take care of. 
Diarrhea sometimes follows an excessive intake of fat. Too much 
protein will sometimes cause the same disturbance. An excess of 
carbohydrate may produce flatulence and abdominal discomfort. 
Constipation can be corrected by increasing the roughage of the diet 
and by giving agar. Anorexia is another great obstacle. Care of 
the mouth, variety in the choice of food, and encouragement are the 


measures which help to overcome this. 
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MENUS FOR PATIENTS WITH TUBERCULOSIS 


I 
BREAKFAST: 
1g glass orange juice 
Average helping cooked cereal 
Poached egg, 3 crisp slices bacon, 2 slices toast 
1 tbsp. butter, 2 tbsp. sugar 
1 cup coffee, 144 cup thin cream 
DINNER: 
2 medium sized slices roast beef with gravy 
2 heaping tbsp. mashed potatoes 
2h. tbsp. creamed peas 
A. h. lettuce and tomato salad with 44 tbsp. mayonnaise 
1 corn muffin, 1 tbsp. butter 
Apple tapioca pudding, 2 h. tbsp. with 2 tbsp. cream 
1 glass milk 
SUPPER: 
1 cup cream of celery soup with 2 crackers 
Cheese souffle made with 1 egg, 4 cup cheese, 14 cup milk, 1 tbsp. flour, 24 tbsp. 
butter 
1 m. s. baked white potato 
1 slice bread, 1 tbsp. butter 
A. h. pear sauce (canned) eaten with 514 tbsp. cottage cheese 
1 glass milk 
Protein Calories 
Total Ps ect Lie, Sete alot a eee ee ea -123 © 3,275 


1H 
BREAKFAST: 
A. h. cantaloupe, strawberries or 2 tbsp. stewed fruit 
3 tbsp. grapenuts, 14 cup thin cream 
A. h. broiled (pan) medium fat steak 
2 graham muffins, 1 tbsp. butter 
1 cup coffee 
1 tbsp. honey 
DINNER: 
A. h. roast chicken 
4h. tbsp. steamed rice with gravy 
4h. tbsp. spinach with 14 hard boiled egg 
1m. s. stuffed (with celery, 5 chopped pecans, and 1 tbsp. mayonnaise) tomato salad 
1 slice bread (whole wheat), 1 tbsp. butter 
2h. tbsp. vanilla ice cream 
1 glass milk 
SUPPER: 
1 cup pea soup with 2 tbsp. toasted croutons 
2 egg omelets, 1 tsp. butter 
A. h. hominy grits with 1 tsp. butter 
Plain lettuce salad with French dressing ~ 
1 m. s. baked apple with 1 tbsp. whipped cream 
2a. 8. slices toast with 1 tbsp. butter 
1 glass milk 


Protein Calories 


Approximate ‘totals :c/s.s-075 wie atten ene oh eae een 123 3,344 


FEBRILE DISEASES 601 


Ill. 


BREAKFAST: 
1 m. s. baked apple with 4 tbsp. thin cream 
A. h. (1 cup) cooked oatmeal 
1 scrambled egg with 3 slices bacon 
2 whole wheat muffins, 1 tbsp. syrup or honey 
Coffee, 1 tbsp. sugar 


DINNER: 
A. h. roast lamb with mint sauce 
2h. tbsp. creamed potatoes 
1 large stuffed pepper (bread crumbs and mushrooms) 
1 large apple celery and nut salad 
2 slices whole wheat bread, 1 tbsp. butter 
1 large cup custard (1 egg, 1 cup milk, 2 tbsp. sugar) 
1 glass milk 


SUPPER: 
Oyster stew (6 oysters, 1 cup milk, 1 tbsp. butter) 2 crackers 
A. h. (14 cup) rice with cheese and tomatoes 
Buttered asparagus on toast (5 stalks, 1 tsp. butter, 1 medium slice toast) 
Small fruit salad, 1 cracker 
Small glass buttermilk 
Protein Calories 
PAMPLONA a LeyCOLAN saree ovate 5m Sniseeeeue cet eens ft ee 101 3,300 


JIN 


BREAKFAST: 
1g glass orange juice 
A. h. Farina 
6 panned oysters on toast with 3 strips bacon 
1 graham muffin 
1 cup coffee, 14 cup thin cream, 1 tbsp. sugar 


DINNER: 
A. h. roast beef, medium fat, with mushroom sauce 
M. s. baked potato with 1 tsp. butter 
1 stuffed baked tomato 
Small serving cold slaw 
2 corn muffins, 1 tbsp. butter 
A. h. rice pudding with 1 tbsp. whipped cream 
1 glass milk 


SUPPER: 
Creamed chicken (14 cup) on toast 
Small serving grilled sweet potato 
A. h. tomato stewed 
Chopped egg salad (1 egg, 1 tbsp. mayonnaise) 
1 slice bread, 1 tbsp. butter 
A. h. (% cup) snow pudding 
1 glass milk 
Protein Calories 


PATI PRORMM Teal Oval nunc cutee Wedel evens eileen uly wlpkeleieidieve (eu oie 105 3,060 
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V. 


BREAKFAST: 
A. h. stewed fruit 
5 tbsp. corn flakes with 14 gl. milk 
Soft boiled egg, 4 thin slices dried beef “frizzled” on hot buttered pan 
2 tsp. butter 
2 hot muffins or biscuit with 1 tbsp. butter 
1 tbsp. honey 
1 cup coffee 
DINNER: 
2 lamb chops with fat 
1 tbsp. mashed potatoes 
3h. tbsp. green peas 
Carrot salad—3 h. tbsp. carrots, 1 tbsp. mayonnaise, a bit of onion 
1 slice bread 
1 tbsp. butter 
A.h. lemon Jello with 1 tbsp. whipped cream 
1 glass milk 
SUPPER: 
1 egg soufflé 
Baked stuffed tomato 
Vegetable salad with 1 tbsp. mayonnaise and chopped celery on lettuce 
2.a. 8. slices toast with 1 tbsp. butter 
Baked banana with 1 tsp. sugar and lemon juice 
1 glass milk 
Protein Calories 
Approximate: totalia wrote «danse Gen clog ide aoerte sks aieerdes eestemas 118 3,200 


VI. 


BREAKFAST: 
Fruit 
Cereal with thin cream 
A. h. broiled fish or 1 egg 
2 crisp rolls with 1 tbsp. butter 
Coffee 
DINNER: 
A. h. broiled steak with mushroom sauce 
2h. tbsp. rice or potatoes 
A. h. scalloped onions 
Asparagus salad (5 stalks and 1 tbsp. mayonnaise) on lettuce 
1 corn muffin with 1 tbsp. butter 
Boiled custard, 24 cup 
1 glass milk 
SUPPER: 
Creamed oysters (6 on 1 slice toast) 
A. h. hominy grits with 1 tsp. butter 
A. h. spinach > 
M. s. stuffed (with celery and 1 tbsp. mayonnaise) tomato salad 
1 muffin and 1 tbsp. butter 
1 glass milk 


Protein Calories 
Approximate;totall eng, $5 2ak paca ee ene ere ane a LIS ie 3.000 


ae 
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VII. 
BREAKFAST: 
1 glass orange juice 
A. h. oatmeal, 44 cup thin cream 
1 egg en casserole with 3 slices bacon 
2 bran muffins, 1 tbsp. butter 
Coffee, 1 tbsp. sugar 
DINNER: 
A. h. broiled fish or meat 
M. baked potato, 1 tsp. butter 
A. h. greens 
Pineapple, cheese (114 cube), nut (6 pecans) salad with 1 tbsp. mayonnaise 
A. h. (1 cup) Spanish cream 
2 corn muffins, 1 tbsp. butter 
1 glass milk 
SUPPER: 
¥% small broiled chicken, 44 tbsp. butter 
2h. tbsp. rice with 1 tsp. butter 
2h. tbsp. creamed corn 
Stuffed prune salad (4 large prunes, 4 nuts, 1 tbsp. mayonnaise), 2 crackers 
1 graham or whole wheat muffin, 14 tbsp. butter 
1 small baked custard 
1 glass milk 
Protein Calories 
PNPDEOXIMACC LOCAL A erie desu aaclige as womens aes mageue yer 106 =. 2,900 


INEXPENSIVE DIETS FOR PATIENTS WITH TUBERCULOSIS 
if 
BREAKFAST: 
1 small baked apple or 2 tbsp. apple sauce cooked 
2 tsp. sugar 
2 heaping tbsp. or average helping boiled oatmeal with 2 tsp. sugar and 44 cup milk 
also for coffee 
3 slices white meat rolled in meal (chicken) 
2 slices bread or 2 biscuit, 1 tbsp. nut butter or oleomargarine 
1 cup coffee, 1 tsp. sugar 
DINNER: 
Potato soup (1 large potato cooked till soft, add 1 cup canned milk diluted, and 1 tsp. 
bacon fat) 
Average helping beef stew with dumplings 
A. h. steamed cabbage, 2 muffins, corn 
A. h. bread pudding with sauce 
1 glass buttermilk, 1 tbsp. nutbutter 
SUPPER: 
Large dish (about 3 heaping tbsp. uncooked) hominy grits with 1 tbsp. nutbutter 
1 egg scrambled with 2 tbsp. tomatoes 
2 slices bread with 1 tbsp. nut butter 
2 tbsp. syrup 
1 glass milk 
Niaut: 
1 glass milk, 1 slice bread with 1 tsp. butter 
Protein Calories Cost 
INTDLOMIDNA COME ty car eran anc ciom = otis barns so ls 82 2,800 50¢+ 
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10 
BREAKFAST: 
Large dish oatmeal with 1 tbsp. sugar and }4 cup milk 
Hot toasted cheese sandwich (2 slices bread, 1 slice cheese, about 1 oz.) 
Cup coffee, 2 tsp. sugar, 14 cup milk 
DINNER: 
A. h. soup meat (after boiling for soup) baked 
Large serving spaghetti and tomatoes 
A. h. field peas cooked with white meat, 1 oz. 
2 corn muffins 
Corn starch pudding (1 cup milk, 1 heaping tbsp. cornstarch, 1 egg, 1 heaping tbsp. 
sugar), 2 servings 
1 glass milk 
SUPPER: 
A. h. beef soup (rice, macaroni, potato, etc.) served with 4 square crackers 
1 baked sweet potato with 14 tbsp. oleomargarine 
A. h. baked navy beans 
1 slice bread, 14 tbsp. oleomargarine, syrup 
1 glass milk 
BEDTIME: 
1 glass milk and 5 or 6 crackers 
Protein Calories Cost 
AD PLOXIMALE PAs creer ake. Nelategeane ete iesieke te Ra Poe eS 96 2,500 to 49¢ 
3,000 


III. 
BREAKFAST: 
Small baked apple, 1 tsp. sugar 
Large serving oatmeal, 2 tsp. sugar, and 144 cup milk 
1 soft boiled egg, 2 slices toast, 1 tbsp. oleomargarine 
1 cup coffee with 1 tsp. sugar 
DINNER: 
Large serving baked macaroni and cheese 
A. h. string beans (canned) 
Scalloped tomatoes (1 cup tomatoes, 1 slice bread, 1 tsp. oleomargarine) 
2 corn mufiins, 1 tbsp. oleomargarine 
Apple tapioca pudding (1 small apple, 1 tbsp. pearl tapioca soaked over night, 1 tsp. 
butter) 
1 glass buttermilk 
SUPPER: 
1 cup cream of corn soup with 4 crackers 
Large baked potato with 1 tsp. oleomargarine 
Creamed codfish or fish flakes, 44 Ib. 
3 tbsp. cream sauce 
1 slice bread or muffin, 1 tbsp. oleomargarine 
1 baked banana, 1 tsp. sugar, lemon juice 
1 glass milk 
BrptIME: ~ 
1 glass milk, 1 slice bread with 1 tsp. butter 
1 tbsp. syrup or jelly A 
Protein Calories Cost 
Total'approximate7.. ccna ee ee eee 85 2,500 to 60¢ 
3,000 
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IV. 


BREAKFAST: 
1 small orange 
Large helping of hominy grits with 14 tbsp. oleomargarine 
¥ cup milk, sugar if desired 
2 plain muffins with 1 tbsp. oleomargarine 
3 slices bacon, 2 tbsp. syrup or jam 
1 cup coffee, 2 tbsp. sugar 
DINNER: 
A. h. beef stew with vegetables 
1 medium baked sweet potato with 14 tbsp. oleomargarine 
A. h. cabbage slaw 
2 corn muffins with 1 tbsp. oleomargarine 
A. h. Indian meal pudding 
1 glass milk 


SUPPER: 
1 scrambled egg 
A. h. whole hominy 
A. h. creamed lima (dried) beans 
2 slices bread, 1 tbsp. oleomargarine 
Cup hot cocoa (1 tsp. sugar, 1 tsp. cocoa, 1 cup milk) 
BEDTIME: 
1 glass milk, 1 slice bread with butter and jam or cake 
Protein Calories 


PNG OTSUO SUVA CC Zo eee oiler ice) acs sess eves ehei.es lee overlie wee, wleto%e 80 2,800 to 
3,000 


\" 
BREAKFAST: 

2 spoons dried apple sauce 

2 slices toast with 6 tbsp. cream sauce 

3 strips bacon 

1 cup coffee with 2 tsp. sugar and 14 cup milk 
10:00 a. m.: Glass milk 


DINNER: 
1 large hamburg steak patty (14 pound) 
2h. tbsp. mashed potatoes with gravy 
A. h, turnip greens 
Rice pudding (14 cup boiled rice, 14 egg, 24 cup canned milk, 1 thsp. sugar) 
2 corn muffins with 1 tbsp. oleomargarine 
1 glass buttermilk 
SUPPER: 
A. h. cream of potato soup with 4 crackers 
1 egg on toast 
2h. tbsp. hominy grits with 1 tsp. oleomargarine 
Few leaves of lettuce salad with vinegar 
1 biscuit or 1 slice bread 
1 baked banana 


BEDTIME: 
1 glass milk 
Protein, Calories, 


AP PLOXIMMALCE Ieee disc as ooo sineeisle ss 91 2,800 to 3,500 
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Cost 
52¢ 


Cost, 
53¢ 
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VI. 
BrBAKFAST: 
1 small orange 
Large bowl oatmeal with 1 tbsp. sugar and 44 cup milk 
1 egg, 2 muffins 
1 tbsp. oleomargarine, 1 tbsp. syrup 
1 cup coffee, 2 tsp. sugar 
DINNER: 
A. h. beef roast from chuck 
A. h. spaghetti and tomatoes 
A. h. boiled or steamed cabbage 
2 corn muffins with 1 tbsp. oleomargarine 
Indian meal pudding (1 cup canned milk 
1 heaping tbsp. meal 
2 tbsp. molasses 
1 tsp. butter 
1 tsp. sugar) 
1 glass milk 
SUPPER: 
A. h. cream of corn soup with crackers 
A. h. field peas with 3 strips bacon 
2 slices bread, 1 tbsp. oleomargarine 
2 tbsp. syrup or jelly 
1 glass milk 
Protein Calories 
APPEOR MATE 55. sree is aie seus ehere Sole pee eyersus tiareie Sete vane Somehe 87 2,500 to 
2,900 


VII. 
BREAKFAST: 
Small baked apple 
A. h. oatmeal with 2 tsp. sugar and 14 cup milk 
3 slices white meat rolled in meal (Tenn. chicken) 
2 bread or biscuits, 1 tbsp. oleomargarine 
1 cup coffee, 2 tsp. sugar 
10:00: 1 glass milk 
DINNER: 
A. h. beef stew with potatoes 
A.h. boiled kraut 
A. h. of stewed tomatoes 
2 bread or corn muffins with 1 tbsp. oleomargarine 
Bread pudding (4% cup crumbs 
4 cup canned milk 
14 cup sugar 
1 spoon raisins 
Serve with 14 cup milk 
1 glass milk 
SUPPER: 
1 egg scrambled with 144 cup cooked brains 
A. h. hot grits with 1 tsp. butter 
2 plain muffins with 1 tbsp. oleomargarine 
1 baked banana with 1 tsp. sugar, lemon juice 
1 glass milk 


Cost 
55¢ 


af 
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BEDTIME: 
1 glass milk, 1 slice bread, 1 tsp. butter, jam 
Protein Calories Cost 
PAP PLORTMNALE Me ANNAN ac tays on ee ees es 88 2,500 to 62¢ 
3,000 


DIETS FOR TUBERCULOSIS PATIENTS WHO MUST REMAIN IN BED 


First Day: 
6:00 a. m.: 1 glass orange juice 
8:00: 1 egg on toast, 1 glass milk 
10:00: 28 cup oatmeal with 2 tsp. sugar and }4 cup thin cream, 2 tbsp. apple 
sauce 


12 Noon Cup custard (1 cup milk, 1 egg, 2 tsp. sugar) 
1 cup cream of celery soup, 2 crackers 
2:00 p. m.: 6 creamed oysters on toast 


4:00: Milk and egg shake, 14 cup apple tapioca 
6:00: 1 soft egg, 1 slice toast, 4 stewed figs 
8:00: Cream of wheat with 14 tbsp. butter and glass milk 
Protein Calories 
ET ORaME VCR Sena eee oka cO ay. Peeeacte eal Ma aa wg ake tats hel coe ny he ede eels vs 92 2,600 


Srconp Day: 
6:00 a. m.: Glass hot milk 


8:00: 1 soft boiled egg, 1 thin toast, 1 tbsp. butter, cup cocoa 
2 tbsp. apple sauce 
10:00: Boiled custard 


12 Noon 1 lamb chop, 1 toast, small baked potato, 14 tbsp. butter 
2:00 p. m.: 1 glass milk 


4:00: 1 cup cream of corn soup with 4 crackers 

6:00: 4 heaping tbsp. hot hominy grits with 1 tbsp. butter 
Average serving apple snow with 2 tbsp. whipped cream 

8:00: Glass milk, half thin cream 


lg cup cornstarch pudding 
Protein Calories 


Nga ENED: ada LS Ob oleb 00 OO NOG UU DOUG AU OLOe cmc coi iicbe 82 2,611 


Tuirp Day: 
6:00 a. m.: 1 glass orange juice 
8:00: 1 cup cooked oatmeal with 1 tbsp. sugar and }¢ cup thin cream 
10:00: 1 coddled egg, 1 toast, 1 tbsp. butter, 1 tbsp. marmalade 


12 Noon Milk and egg shake with 1 tsp. sugar 
2:00 p. m.: 1 4 inch scraped beef patty, small baked potato with 1é tbsp. butter 


4:00: A. helping rice custard, 1 glass milk 

6:00: Cream of oyster soup (6 oysters, 1 cup milk, 1 tbsp. flavor, 1 tbsp. butter) 
4 crackers 

8:00: 1 toast, 1 medium sized baked apple with 2 h. tbsp. whipped cream 


1g glass milk 
Protein Calories 


MMobalwaviell tee ee tee rth es tia mami Galyin e+ We lnelelbaars Ys 92 2,720 
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Fourta Day: 
6:00 a. m.: 1 glass hot milk 


8:00: 1 cream toast with 2 slices crisp bacon 
1 cup cocoa, soft boiled egg 
10:00: 2 heaping tbsp. Farina with 1 tbsp. sugar, and 4 tbsp. cream 


2 heaping tbsp. apple sauce, 1 glass milk 
12 Noon 2 heaping tbsp. creamed chicken on toast 
3h. tbsp. tapioca pudding, 1 tbsp. whipped cream 
2:00 p. m.: 1 glass orange juice 


4:00: Milk and egg shake with 1 heaping tsp. sugar 
6:00: Egg on toast 
Cup cocoa 
8:00: 3 heaping tbsp. Floating Island, 1 glass milk 
Protein Calories 
otal Mavierave seccscc ms aac mao aitenie oun rae atten hen croc eettee 87 2,800 
Firta Day: 
6:00 a. m.: 1 glass orange juice 
8:00: Average helping Farina, 1 tbsp. sugar, 4 tbsp. cream 
6 panned oysters on toast, 1 tbsp. butter 
10:00: 1 glass milk, dish of prunes (4 large) 
12 Noon 1g cup cream of pea soup with croutons (1 slice bread) 
2:00 p. m.: 1 small serving tenderloin steak, 1 spoon mashed or creamed potatoes 
4:00: 2 heaping tbsp. chocolate custard, 1 tbsp. whipped cream 
6:00: Soft boiled egg, 14 slice toast, 1 glass milk 
8:00: 1 glass orange juice, 2 crackers 


Protein Calories 
POCA AVELa Ze. Parbae «sists ahs, hoo oe oe ERO Ae kee een 87 2,000 
Srxtw Day: 
6:00 a. m.: Cup hot milk, 2 crackers 


8:00: 2 heaping tbsp. oatmeal, 2 tsp. sugar, 4 tbsp. cream, 1 cup cocoa 
10:00: Coddled egg, 3 strips crisp bacon 
1 small toast, 1 tsp. butter 
12 Noon: 6 creamed oysters on toast, glass orange juice 


2:00 p. m.: Glass milk, 1 slice toast, 14 tbsp. butter, 1 tbsp. apple sauce ° 
4:00: Milk and egg shake 


6:00: Average helping cream of wheat with 14 tbsp. butter 
1 glass milk, 144 cream 
8:00: 1 medium baked apple; 14 glass milk 


Protein Calories 
otal Vareragess tanaka aso tc eee Eee ee eee 88 2,672 
Seventh Day: 
6:00 a. m.: 1 glass orange juice 
8:00: Soft boiled egg, 14 toast, 1 cup cocoa, 44 tbsp. butter 
10:00: A. helping cooked cereal, 1 tbsp. sugar, 4 tbsp. cream 
12 Noon: 1 lamb chop, 1 medium baked potato 
1 glass milk, 1 tbsp. butter 
2:00 p. m.: 1 baked apple with 1 tbsp. whipped cream 


4:00: Milk and egg shake ~ 
6:00: 1 cup cream of corn soup, 4 crackers 

1 baked custard 
8:00: 1 glass milk, 1 slice toast, 1 tsp. butter 


Protein Calories 
Wotal: average..c.'6. decesaty ee oe eee eee 92 2,739 


— 
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LIQUID AND SEMILIQUID TUBERCULOSIS DIETS. (FEEDING EVERY 2 


HOURS) 
First Day: 
6:00 a. m.: 14 glass orange juice 
8:00: 3 heaping tbsp. strained oatmeal with 2 tsp. sugar 
2 tbsp. cream, 1 cup cocoa 
10:00: 1 glass milk, 24 cup boiled custard 


12 Noon: Milk toast (1 slice toast, 1 cup hot milk, 1 tsp. butter) 
Prune souffle ; 
2:00 p. m.: Milk and egg shake with 2 tsp. sugar, flavoring 


4:00: Cream of oyster soup (3 oysters, 1 tsp. butter, 1 cup milk) 2 crackers 

6:00: One soft boiled egg, small slice toast, 1 tsp. butter, 1 glass milk 

8:00: 1 glass milk, 1 medium baked apple with 1 tbsp. whipped cream 
PACHA CRCAIORIES Sere etn ieee cre ae lg er te ETE ES NBO Sh eet 2,375 


Sreconp Day: 
6:00 a. m.: 2 tbsp. prune pulp with 2 tbsp. cream 


8:00: 1 soft boiled egg, 1 medium slice toast, 1 glass milk 
10:00: 34 cup well cooked Farina with 1 tbsp. sugar and 4 cup thin cream 
12 Noon: 1 slice creamed toast with 1 egg yolk 
Cup cocoa 
2:00 p.: Milk and egg shake 
4:00: 1 cup cream of tomato soup with I slice toast, 1 tsp. butter 
6:00: 1 egg omelet, toast, 1 tsp. butter 
1 cup cocoa, 4 tbsp. Junket 
8:00: 1 glass milk, 1 tbsp. whipped cream, 2 tbsp. rice custard 
PNNELALG BCA LOGICS ER or Aceh tet neon d be aha tetataie noosa shal alotoce Saisie neh ne 2,500 


Tuirp Day: 
6:00 a. m.: 1 glass orange juice 


8:00: 1 cup boiled oatmeal with 1 tbsp. prune pulp and 1 tbsp. sugar 
4 tbsp. cream 
10:00: Poached egg on toast, 1 glass milk 


12 Noon: Cream of tomato soup (1 cup) with croutons (1 toast) 
2:00 p. m.: Milk and egg shake 


4:00: 1 cup soft custard 
6:00: 1 slice toast, 1 tsp. butter 
6:00: 4 heaping tbsp. Farina with 14 tbsp. butter and 1 glass milk 
8:00: 2 tbsp. apple sauce, 1 slice toast, 1 tsp. butter 
1 glass milk 
ES HOEELE) TE GSS CE easiest nsechcachek heats OR MORO ROC CELE PGT CRE RE IAC 2,278 


PNEUMONIA 


Metabolism.—The metabolism of pneumonia is increased from 20 
to 50 per cent above the normal basal level, and in severe cases may go 
even higher. As in other infectious diseases, the respiratory quotient 
during the febrile period is low, but rises when convalescence is 
established. 

Pneumonia is distinguished by certain peculiarities of nitrogen and 
chloride metabolism. There is a moderate increase of nonprotein 
nitrogen in the blood, which at times is so pronounced as to suggest a 


mild degree of real insufficiency. Immediately after the crisis there is 
39 
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a sudden increase in nitrogen output; this probably represents a 
breaking down of the large amount of protein exudate held in the 
lung and the excretion of the resulting disintegration products. The 
chloride content of the blood in pneumonia is low, frequently below 
the threshold value. The cause of this is not clear. Large quantities 
of chlorides are retained in the lung exudate, but this is not believed to 
be sufficient to account in full for the marked chloride retention. The 
lessened chloride content of the urine can be explained on the assump- 
tion that the body holds tenaciously to its minimal chloride supply, 
and that when the blood chlorides fall so low as to approach the thresh- 
old value, very little if any are permitted to pass off in the urine. 

There are other as yet poorly understood disturbances of mineral 
metabolism in pneumonia. There is always a mild degree of acidosis. 

Pneumonia is a general disease the salient manifestations of which 
are in the lungs. The extent and location of lung involvement, how- 
ever, requires comparatively little attention. The heart presents the 
chief hazard, and the condition of the circulation requires constant 
thought. It is a relatively short, often stormy, illness, in which the 
patient’s strength and ability to endure his brief but severe intoxica- 
tion will determine the outcome. I speak of this in order to emphasize 
the fact that the chief object in arranging the diet of the patient with 
pneumonia should not be to give him an abundance of nourishment, 
but rather to require of him the least possible exertion in the taking of 
food. There can easily be too much meddling in.pneumonia. I do 
not refer solely to the giving of drugs which are merely useless, but 
more particularly to the giving of the many nauseous cough mixtures 
and other medicines which upset the stomach and interfere with proper 
nutrition. It is agrievous error for the physician who treats patients 
with pneumonia in the home to feel that he is called on to give large 
quantities of medicine. Perhaps it is not out of place here to speak of 
the harm of turning the patient over in order to examine the entire 
lung area on each visit; having once made the diagnosis, the physician 
should thereafter disturb the patient as little as possible. 

The Diet in Pneumonia.—Because this is a brief illness, the out- 
come of which is usually determined within a few days, the actual 
amount of nourishment which the patient receives is of comparatively 
little importance. He needs liquids, and for this reason shouldsbe 
given sufficient quantities of water and liquid foods. Solid food is 
unnecessary. Small quantities of food at frequent intervals given 
with the least possible disturbance to the patient should be the rule. 
While a certain amount of firmness is advisable, the patient’s prefer- 
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ences should be given consideration, and foods which he finds dis- 
tasteful should not be insisted on. 

Approximately 2,000 calories daily is ample for the adult who has 
pneumonia; in some cases it is best not to give thiseven amount. This 
should include about from 50 to 60 Gm. of protein. Milk is eminently 
suitable; about 1 quart daily should be given. It is best taken straight, 
or it may be peptonized or diluted with lime water. For variety’s 
sake some of the milk may be flavored with coffee or cocoa; or butter- 
milk or clabber may be given. Ice cream, malted milk and cup 
custards are also suitable. Two or perhaps three eggs may be given 
daily. Broths, thin vegetable purees, liquid cooked cereals, such as 
strained oatmeal or farina, and fruit juices are all valuable. The food 
should be given at regular intervals, usually every two or three hours. 
For the patient who is accustomed to drink coffee, one or two cups 
daily is advisable, and if he is unable to take food by mouth, it is advisa- 
ble, at times to give black coffee by rectum. As convalescence begins, 
semisolid and solid food may be permitted. It is best to proceed with 
reasonable deliberation in increasing the food of the convalescent; 
he should not be permitted suddenly to take a large unlimited amount 
of food. The distressing abdominal distention which sometimes 
accompanies pneumonia has little or nothing to do with the diet. It 
probably represents a toxic paralysis of the bowel and cannot be 
combated by mere dietary regulation. 

Alcohol has always been regarded as a valuable food as well as 
stimulant in pneumonia; some patients are able to take relatively large 
quantities without evidence of intoxication. The sickroom should 
not be regarded as a reformatory, and the pneumonia patient who is 
accustomed to the use of alcohol should continue to take it, say 14 
ounce of whisky every four hours. Alcohol is valuable in the treat- 
ment of pneumonia of elderly people, and its administration is impera- 
tive in the case of the person who has been accustomed to its use, but 
it need not be given to the youthful patient who is unaccustomed to it. 


OTHER INFECTIOUS DISEASES 


The diets advised in the three diseases just discussed can, with 
appropriate adjustment, be used in all other infections. The diet in 
typhoid fever is suitable for any acute but debilitating long continued 
infection, that in tuberculosis for the chronic long continued disease, 
and that in pneumonia for the acute stormy disease of short duration. 
With this understanding, the diets of other infectious diseases require 


little more than passing mention. 
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Scarlet Fever.—In scarlet fever it is advisable to give at first only 
milk and fruit juices; then after a time cereals may be added. The 
milk may be modified in any suitable manner: peptonized, diluted 
with lime water or with barley water, or flavored with cocoa. Butter- 
milk or kumiss may also be given. Ice cream and water ices may be 
permitted in small quantities. The great frequency with which 
nephritis occurs in this disease demands caution in the use of protein. 
During the acute illness, it is best to give little protein except that 
contained in milk. Broths and meat soups should be avoided until 
the patient has entirely recovered. As convalescence sets in, or earlier 
when the illness is not particularly severe, cereals with cream, toast 
with orange marmalade or other preserves, and cooked fruits may be 
given. Later, fresh fruits and the simpler puddings, such as rice 
pudding, tapioca pudding, or cup custard may be allowed. After 
about three weeks, soft boiled eggs and oysters are suitable; then 
a little meat with the simpler vegetables. Alcohol should not 
be given. 

Measles.—For patients with measles the diet just advised in scarlet 
fever is entirely suitable. It is permissible to add, however, soft 
boiled or poached eggs and other protein foods which are not allowed 
in scarlet fever. 

Mumps.—Mumps demand no dietary precautions other than the 
comfort of the patient and the height of the fever would suggest. 
Because of the local disturbance, the food should be largely liquid. 
Highly seasoned foods and acids increase the patient’s discomfort, 
and therefore should be avoided. 

Whooping Cough.—Because this is often a long drawn out disease, 
close attention to the diet is demanded. Children with this disease 
are likely to become greatly debilitated and even emaciated because 
they have been improperly nourished. Loss of food from vomiting 
during the paroxysm may become a serious matter, and even independ- 
ently of the paroxysm it may become a frequent occurrence. The food 
should be simple and easily digested, and should be taken at regular 
intervals. 

Milk should be the chief item of the diet and for very young children 
the only food. Strained cereals, custards, gruels, broths with toast 
or barley and home made ice-cream are useful. Eggs, soft boiled or 
poached or in the form of custards, may be given. When the con- 
dition of the stomach permits, chicken, tender roast beef and other 
meats should be allowed children of 4 years or more. Alcohol diluted 
and in small quantities such as is found in panopepton and liquid 
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peptonoids has been advised. Whisky well diluted may with benefit 
be given those patients in whom the vomiting is especially serious. 
The secret of feeding the child with whooping cough lies in the exercise 
of patience and persistence; he should be given a sufficient amount of 
any simple, easily digested foods which will not increase his digestive 
disturbances. 

Diphtheria.—In diphtheria the diet and the precautions suggested 
for pneumonia are suitable. In the case of nursing infants, it has been 
suggested that if the mother is susceptible, her milk should be drawn 
with a breast pump and fed from a bottle. When there is difficulty 
in swallowing, liquids or semisolid food only should be given, in small 
quantities and at regularly frequent intervals. Milk, ice-cream, 
thin gruels and malted milk are of value. This disease today is of 
such short duration that lack of sufficient food during the height of 
the attack is not of serious moment. It is important, however, that 
enough water be given; this may be by rectum, or a nasal tube may be 
passed and both nourishment and water be given in this manner. 

Influenza.—During the ascending and the acute stage in influenza 
the diet advised above for pneumonia is suitable; later as convales- 
cence is established, recourse should be had to the high calorie diet of 
typhoid fever. Good nutrition during convalescence will sometimes 
prevent the weakness, lassitude, functional neuroses and other troubles 
which sometimes follow influenza. 

Malaria.— Malaria demands merely simple, well prepared food. 
Unfortunately, the patient who is so located that he is exposed to 
frequent malarial infection is often unable to secure well prepared 
food. I am sure nutritional failure as well as the malarial organism 
is responsible for the debilitated, undernourished malarial patients 
frequently seen in the country and in the small towns. What has been 
said of the diet in tuberculosis applies with equal force here. During 
the chill and febrile paroxysm of tertian or quartan malaria no food is 
demanded. After the paroxysm and in chronic malaria of the aestivo- 
autumal type an abundance of good food is demanded. If the physi- 
cian believes that the patient can not secure well prepared, appetizing 
food, he should recommend large quantities of milk and eggs, say 2 
quarts of milk and 4 or 5 eggs daily. 

Typhus Fever.—This disease is rare in this country except in the 
mild form called Brill’s disease. The type of diet recommended for 
typhoid fever is entirely suitable. Its high caloric value is useful in 
preventing the debility which sometimes follows, but when this debility 
extends to the digestive system it is sometimes necessary to reduce 
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the total amount of food. As a rule, however, the dietaries given 
above for typhoid fever can with advantage be taken by patients with 
typhus fever. 

In its severer form there are two features of the disease which may 
make the feeding of the patient especially difficult; vomiting and 
delirium. When the vomiting is persistent, feeding by mouth must 
be suspended, and fluids, with such nourishment as is possible, should 
be given by rectum. When the patient cannot be induced to swallow 
because of continued delirium, the nasal or the stomach tube must 
sometimes be used. Improvement usually begins at about the end of 
the second week, after which feeding is less difficult. To patients 
who are accustomed to its use, alcohol as whisky and water or as light 
wine should be given. 

Septic Infections.—In the various septic infections the acuteness 
or the chronicity of the process should to some extent govern the 
nature of the diet. In puerperal sepsis of extreme grade, for instance, 
the type of diet recommended for pneumonia is best; in the more 
chronic infections with moderate elevation of temperature, the diet 
suggested for pulmonary tuberculosis is suitable. The typhoid fever 
diet is also suitable in chronic septic infections, except that an exces- 
sively high caloric intake is not necessary. 

Many septic infections, such as that of endocarditis, are essentially 
chronic and may continue for years; therefore the diet is of great 
importance. During the acute exacerbation of a chronic process, 
when the intoxication is increased and the temperature elevated, the 
food should be liquid or semisolid. Milk, cereals with cream, soft 
boiled eggs, custards, toast with orange marmalade or other preserves, 
broths thickened with rice, ice-cream, tapioca or rice pudding and 
similar articles are suitable. At other times when the course of the 
disease is more chronic and when there is less toxemia, solid food may 
be given, such, for instance, as is advised in chronic pulmonary tuber- 
culosis. For such patients a well balanced diet should be provided, 
containing from 35 to 40 calories per kilogram of body weight; protein 
should comprise from 100 to 120 Gm. of this diet, and milk, fruits and 
green vegetables in amounts sufficient to insure an adequate intake of 
vitamins and minerals should be included. Lack of appetite, espe- 
cially as regards meat, may cause difficulty; everything possible should 
be done to make the food palatable and attractive. Care should be 
taken to avoid monotony. The taking of a little alcohol in the form of 
whisky and water or of light wine is often helpful, and in suitable cases 
should be encouraged. 
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Meningitis.—In all forms, this condition demands the same feeding 
methods. The severity of the illness, the frequency of convulsions 
and the state of the patient’s consciousness should determine the nature 
of the diet and the frequency of feeding. Liquid foods, such as milk, 
_milk and egg, and fruit juices given in small amounts at frequent 
intervals are usually best. Occasionally it is necessary to pass the 
nasal tube or the stomach tube. In the more acute stages of a severe 
meningitis, when the giving of food is especially difficult, it may be 
necessary for a time to desist from all attempts at feeding; a few days 
of starvation will do no harm, provided sufficient water is given. 

Tetanus.—The great difficulty in the feeding of patients who have 
tetanus is not in the choice of food but in giving any food at all. At 
first, before the jaws become locked, a little food in liquid form can be 
swallowed, but later the taking of anything by mouth becomes 
extremely difficult. It has been suggested that a little semisolid food 
be placed inside the buccal surface in the hope that some of it may be 
washed around the teeth. The only possible way, however, of giving 
these patients food in appreciable amounts is to pass a nasal tube into 
the stomach. The nose may be sprayed with a 2 per cent cocaine 
solution to facilitate the passage of the tube, or a little chloroform may 
be given. Sometimes the tube may be left in place attached tothe 
cheek with adhesive tape. I have left such a tube in a patient with 
chronic tetanus for five days, and in this manner kept her well 
nourished. 

Tetanus is as a rule of such short duration that the question of 
nourishment is seldom a pressing one. The giving of water is of more 
immediate importance. The nasal tube may be utilized for this 
purpose, or fluids may be given by the drop method per rectum. 
For the latter route, either plain tap water or glucose solution may 
be used. 

Yellow Fever.—Thanks to the work of Gorgas and of Carter, this 
fever bids fair to disappear from the earth; therefore it seems hardly 
worth while to devote much space to it. The most distressing feature 
of is vomiting, which makes the taking of food especially difficult. 
During the first few days when the fever is high, only water and liquid 
foods should be given; but during the stage of remission which follows, 
semisolid food may be given unless vomiting begins early, when 
attempts should not be made to give food by mouth. Liberal quanti- 
ties of water and glucose solution should be given by rectumin order 
to prevent dehydration. As the black vomitus subsides and convales- 
cence sets in, semisolid foods may be given. 
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Smallpox.—The diet in this disease should vary according to the 
height of the fever and the severity of the intoxication, but there is 
always one chief rule: it must be liberal in amount during the earlier 
stages in order to prepare the patient for the debilitating effects of the 
suppurative stage. To accomplish this a well planned dietary should 
be specifically ordered in the beginning, and precautions should be 
taken to see that it is observed. Liberal quantities of water and other 
fluids at certain definite intervals should also be prescribed. The 
dietary principles and the menus advised for typhoid fever are appli- 
cable to this disease. When the fever is high, liquid and semiliquid 
foods should be given; as it subsides, both in the interval antecedent 
to the suppurative stage and in the convalescent period, more liberal 
diets, such as are found on page 592, should be used. 

Asiatic Cholera.—The chief reason for the consideration of food 
in this disease is not the good it may accomplish but the undoubted 
harm it will do if injudiciously given. Infected food or drink is the 
usual source of transmission; and any food given during the illness 
is likely to be an aggravation. 

In the prevention of cholera every effort should be made to avoid 
contaminated food and water. During epidemics and in countries 
where the disease is endemic no salads or uncooked fruits or vegetables 
should be eaten, and all drinking water or milk should be sterilized. 
Eating and drinking utensils should be washed and rinsed in water 
which has been boiled. Only ice of unquestioned purity, such as is 
made from sterilized water, should be used. Precaution should be 
taken to prevent contamination of food by cooks and other servants 
whose hands may have become contaminated. Since flies can carry 
the vibriones, it is important that they should not have access to the 
food. 

Three stages of Asiatic cholera are recognized: (1) the premoni- 
tory stage; (2) a stage of evacuation with purging, vomiting, and 
muscle cramps, and (3) a stage of collapse. The premonitory stage 
calls for prompt and rigid treatment, the chief object being absolute 
rest, both general and alimentary. During an epidemic, even small 
digestive disturbances in those who are apparently healthy necessitate 
immediate rest in bed, without food. It is proper to give morphine 
at this stage, but purgatives and intestinal antiseptics are not onby 
useless but harmful. Strong?* says: ‘‘Long experience has demon- 
strated that it is better not to administer by the mouth anything that 
is not essential for the patient and that the best results are to be 
obtained by bringing about as complete a rest of the intestines as 
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possible.” During the second and third stages, the copious evacua- 
tion of fluids and the resulting collapse dominate the clinical picture. 
The osmotic flow of fluids in large quantities from the vessels into the 
intestinal canal, from the tissues into the vessels and from the cells 
into the tissues results in extreme dehydration. This dehydration 
with resulting uremia and circulatory failure are the salient features 
of the disease, ‘and their correction is the chief object of treatment. 
No food whatever should be given by mouth, except perhaps a little 
rice or barley water. There is no objection to giving water by mouth;’ 
if it is retained it will probably do good, but often it is useless because 
of vomiting. Cracked ice may be used to allay thirst. 

When the pulse becomes thin and thready or disappears, and when 
the blood pressure falls, drastic measures are necessary. The most 
valuable is the intravenous administration of large quantities of 
physiologic salt solution. Two liters may be given slowly within from 
twenty to thirty minutes; if necessary, this procedure may be repeated 
every six hours. It is important that the salt solution be given slowly. 
It may also be given subcutaneously, although its influence is more 
promptly felt when it is administered in the vein. Glucose in isotonic 
solution may be given alternately with the salt solution. 

If the pulse remains fairly good and the blood pressure does not 
fall alarmingly, it is permissible to depend on the rectal administration 
of fluids, either in the form of plain tap water or as salt solution; if 
in the milder cases the fluid thus given is largely retained, intravenous 
administration may be omitted. 

Anuria is a frequent accompaniment of severe cholera. This and 
the nephritis which frequently follows are no doubt due to the influence 
of the cholera toxin as well as to dehydration. It is easier to prevent 
than to treat the patient for this condition, and for this reason an abun- 
dance of fluids should be supplied from the outset and the circulation 
by this means kept at the best possible level. 

The statement that nothing but water should be given by mouth 
during the height of the disease should be qualified, for it has been 
found that kaolin taken orally in large amounts is of definite value. 
Strong quotes the experience of Kiihne during the Balkan Wars, in 
which he was able by means of kaolin to reduce the mortality of this 
disease from 45 per cent to 2 or3 percent. The action of this substance 
is probably both mechanical and adsorptive; through purely mechani- 
cal influences on the mucosa of the stomach and intestines it controls 
vomiting and lessens diarrhea, and through its adsorptive qualities 
it probably takes up a part of the cholera toxin, One hundred grams 


618 NUTRITION AND DIET 


of kaolin is suspended in a quarter of a liter of water, and the patient 
is instructed to take a glassful cold every hour or half hour; about Six 
glasses carrying approximately 200 Gm. of kaolin in the first twelve 
hours is said to be sufficient. On subsequent days it should be taken 
at longer intervals. If necessary it may be given through a stomach 
tube. Perhaps the method of Walker is better: a large supply of 
kaolin suspension in water, half and half, is placed at the bedside; 
the patient is encouraged to drink of this at frequent intervals and in 
as large amounts as possible. 

Coffee furnishes another exception to the rule, for it is of benefit 
both as a stimulant to the circulation and as a diuretic. Black coffee 
may be given by mouth if it is well borne; otherwise it should be given 
by rectum. 

If the patient does not die during the stage of collapse, he later 
enters on a period of reaction, the chief dangers of which are hyper- 
pyrexia and continued anuria. Complete abstinence from food should 
be continued for a time, but as he recovers his equilibrium the simpler 
foods may be given. In view of the frequency of nephritis in cholera, 
the first food of convalescence should consist of strained cereals and 
cream with milk and fruit juices; later, other foods may gradually be 
added. 
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CHAPTER XX 


DISEASES OF THE HEART AND ARTERIES 


THE HEART 


The work of the heart is materially influenced by the state of the 
nutrition. This was especially obvious in Germany during the hunger 
blockade of the World War, and has been commented on by Kraus! 
and others. People who were forced to subsist on a diet grossly 
inadequate in total caloric value and lacking in protein showed not 
only so-called hunger edema, but also well defined cardiac disturbances. 
The heart was usually smaller than normal, although it was sometimes 
dilated, and the pulse, which was very slow, even as slow as 40 or 30, 
became faint and weak. A return to an adequate diet brought about 
a prompt correction of these disturbances. A condition of this kind is 
seldom seen in America, but occasionally something approaching it is 
encountered in people who, because of a desire to remain stylishly 
thin or from freak ideas as to diet, have starved themselves to the 
point of actual injury. Circulatory disturbances in obviously under- 
nourished patients should suggest the possibility of myocardial weak- 
ness due to nutritional failure. The remedy is simple—a full, well 
balanced diet, such as is advised in the chapter on inanition. 

The opposite of this condition, obesity, also causes weakness of 
the heart. There are four ways in which the excessive accumulation 
of fat can interfere with cardiac efficiency: 1. A lack of balance develops 
between the body mass and the strength of the heart on account of 
the increase in fat. The integrity of the heart and its mechanical 
efficiency may be unimpaired, but because of the increased body mass 
this organ is unable to meet comfortably the demands made on it. A 
vicious circle has been established; circulatory embarrassment restricts 
the fat person’s activites, which in turn leads to the accumulation of 
more fat and, finally to a still greater degree of cardiac disturbance. 
2. In other cases the heart itself partakes of the fatty change, and 
accumulation of fat on its surface together with the deposition of fat 
between the muscle bundles greatly lowers the efficiency of the myo- 
cardium. The increased body mass demands greater work of the 
heart, while deposition of fat within its walls makes it less able to meet 


these demands. 3. Large accumulations of fat in the abdomen inter- 
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fere with the movements of the diaphragm, and may in this way limit 
heart action. 4. Finally, the atherosclerosis which often accompanies 
obesity may involve the coronary arteries to such an extent as to 
impair still further the efficiency of the myocardium. 

Because of lessened cardiac efficiency, relative or absolute, obese 
people in greater or less degree experience dyspnea on exertion. It 
may be nothing more than a scarcely recognizable discomfort, but 
nevertheless it interferes with the person’s activity. On the other 
hand, it may be so severe as to produce marked distress and even 
angina’ pectoris. Such patients often exhibit extrasystoles. The 
_ type of patient under discussion will often experience marked improve- 
ment in cardiac efficiency from reduction in weight. During a reduc- 
tion cure, however, it is important that such patients be kept at rest 
and perhaps for a time even in bed. This is discussed fully in the 
chapter on Obesity. 

Acute Infections of the Heart.—Infections such as endocarditis 
and the carditis which occurs in rheumatic fever require the type of 
diet advised for septic infections, the nature of the food and the fre- 
quency of feedings depending somewhat on the severity of the illness. 
The ideal diet is the one which will provide adequate nourishment and 
at the same time require the least possible exertion of the patient. 
Liquid and semiliquid foods, such as milk, thickened broths, cereals 
with cream and soft boiled eggs, should be given in small amounts 
at frequent intervals, say about every three hours. Orange juice and 
other fruit juices form desirable additions. In subacute and chronic 
cardiac infections a more liberal diet containing a little tender meat 
and well cooked vegetables may be permitted. The regimen recom- 
mended for pneumonia is designed primarily to throw the least possible 
burden on the heart, and therefore as a rule it is suitable in acute 
diseases of the heart. 

Chronic Myocardial Disease.—Such disease with or without a val- 
vular lesion requires a diet which will give the patient adequate 
nourishment, but which at the same time will not permit his weight 
to exceed the normal. The chief object of all treatment of chronic 
myocardial disease is to rest the heart, and one of the most important 
things to this'end is the reduction of the patient’s weight. The less 
he weighs, the less will be the work demanded of the heart. At the 
same time, it is necessary to protect the patient against the ill effects 
of inadequate nutrition; for nutritive failure frequently produces, 
among other disasters, a weakening of the heart muscle. Under- 
nutrition is permissible for short periods in order to get rid of the body 
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fat, but a diet which is to be observed over long periods of time should 
be well balanced and should contain calories and protein to meet the 
patient’s needs. 

Reduction cures have been discussed elsewhere. It was empha- 
sized there that the reduction of a patient with heart disease, particu- 
larly when decompensation is present, should be undertaken slowly and 
cautiously. The patient should preferably be in bed. The loss in 
weight should not exceed from 2 to 3 pounds weekly. Markedly 
overweight patients with cardiac disease should not be brought to the 
ideal weight in one course of treatment; it is best to reduce such 
patients’ weight 20 to 25 pounds during one period, and then, after 
this new weight has been maintained for two or three months, to 
reduce the weight still further later. 

The correction of constipation adds to the well-being of the patient 
with cardiac disease, and for this purpose he should be given not only 
an abundance of green vegetables and fruits, but also perhaps bran 
and agar. It does not seem necessary to forbid coffee and tea, but the 
amount of these beverages should be carefully controlled. Onecup 
of coffee for breakfast and perhaps a little weak tea for the midday or 
evening meal is proper. 

Myocardial Failure.—A Diet Rich in Carbohydrate, in which sugar 
and sugary foods find a prominent place, is often of value in myocardial 
failure. The ease with which sugar is assimilated and utilized for the 
production of energy makes it especially valuable in conditions such 
as this when it is desirable that the patient obtain abundant energy 
from his food with the least possible effort. The patient with myo- 
cardial failure can sometimes experience the same “pick up ” from sugar 
which the mountain climber or marathon runner obtains when he eats 
sweet chocolate. This has been demonstrated by Edmunds and 
Cooper” who induced myocardial disease and circulatory failure in 
dogs by means of diphtheria toxin and then were able by means of 
intravenous injections of a 10 per cent solution of glucose to stimulate 
the heart and restore the circulation. Salt solution and acacia were 
valueless for this purpose, and these experimenters concluded that the 
remarkable improvement seen in these animals was due to the nutri- 
tional value of the glucose. 

Clinical evidence’ also attests the value of readily assimilable cagbo- 
hydrate in the myocardial failure of man. The diet should be: (a) 
adequate in caloric value, (b) low in salt; (c) of relatively low protein 
content, (d) fairly liberal in fat, and (e) abundant in easily assimilated 
carbohydrate; a relatively large part of the carbohydrate should be in 
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the form of sugar and sugary foods. If there is edema the total fluid 
intake should be restricted to about 1,500 ccm. In the severer cases 
the diet should provide approximately: Protein Gm. 50, Fat Gm. 100, 
Carbohydrate, Gm. 220 with a total caloric value of about 2,000. As 
the patient improves the diet may be enlarged both as to variety and 
as to the energy value. Of the six ample dietaries given below the 
first three are suitable for the first week or ten days of myocardial 
failure and the last three for the succeeding two or three weeks. 


SPECIMEN MENUS SUITABLE IN MYOCARDIAL FAILURE 


Te 

VEEN 60 14g e. orange juice with 3 level tsps. sucrose and ice. 

BREAKFAST: 

8:30 2h. tbsp. cooked cereal and served with 2 tbsp. cream and 5 level tsp. suc- 
rose or granulated sugar. 
4 c. milk with 2 tsp. glucose, pure syrup or sugar. 

10 a. m. 1g gl. water or ice. 

11 16 ec. milk and 2 tbsp. cream. 

DINNER: 

1p. m. Soup (1 small potato, 14 ec. milk, 1 tsp. butter). 
lg ec. junket (44 ¢c. milk, 2 tbsp. cream, 2 h. tsp. sugar or pure syrup 
flavored 14 junket tablet) 
4 gl. water. 

3 p.m. Vg gl. orange juice with 2 h. tsp. sugar or lactose. 

4 p.m. 1 gl. crushed ice. 

SUPPER: 

6 p. m. 2h. tbsp. green vegetable put through sieve with 1 tsp. butter. 


Egg custard (1 egg, 14 c. milk, 2 tbsp. cream, 2 h. tsp. lactose or granu- 
lated sugar) 
4 gi. water. 
8 p.m. Yy gl. milk with 2 tbsp. cream. 
1 tsp. dextrin-maltose. 
Approximate values: Protein 45, fat 105, car. 204, cal. 1,945. 


Carpiac Dirr: 


Ts 

7 am, Juice of 1 a. orange with 1 tbsp. lemon juice. 
3 tsp. sucrose and 3 tsp. glucose 

BREAKFAST: 

8 a.m. 3 tbsp. well cooked strained oatmeal with 8 tsp. sucrose and 3 tsp. glucose. 
2 tbsp. a. cream and 3 gl. milk. 

9 a. m. or 

10 a. m. 1g glass water with crushed ice. 

11 Lemonade made with juice of 14 lemon and e. crushed ice sweetened with 


2 tsp. dextrin-maltose and 1 tsp. sucrose. 
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DINNER: 
12:30 p. m. 


3:30 p. m. 
4:30 


SUPPER: 


6 p.m. 


8 p. m. 


BREAKFAST: 


8 a.m. 
9 a.m. 
10 a. m. 


DINNER: 
12:30 


3 p.m. 
4:30 


SUPPER: 
6 p.m. 
8 p.m. 
IV. 

VY a.m. 


BREAKFAST: 
8 a.m. 


9 a.m. 
10 a. m. 
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2h. tbsp. spinnach, 1 ec. al, 
2 tbsp. cream, 1 tsp. butter. 

Boiled or soft custard (1 egg yolk, 14 c. milk, 1h. tsp. sugar) 

1g glass milk. 

Water or ice, }4 gl. 

1g glass milk with 2 tbsp. cream flavored with dextrin-maltose, 2 tsp. and 
sucrose, 1 tsp. 

Gl. crushed ice. 


Puree of spinach soup { 


1h. tbsp. thoroughly mashed potatoes with 1 tbsp. butter and 2 tbsp. all 
cream. 

2h. tbsp. ice cream. 

1g glass water. 

1 egg shaken with 14 gl. milk, sweetened with 1 tsp. dextrin-maltose and 
ice. 

Approximate values: Protein, 51; fat, 104; car., 205; cal. 1,963. 
1g glass water. 


3 tbsp. strained oatmeal with 2 tbsp. cream and 1 tbsp. honey or 5 tsp. 
sugar. 

1é gl. milk with 2 tbsp. cream and 3 tsp. glucose or sugar. 

1 c. crushed ice. 

34 gl. orange juice with 2 h. tsp. sugar. 


Spinach puree (2 tbsp. spinach, 2 tsp. butter, 2 tbsp. cream) 

Egg custard (1 egg and one egg white, 14 c. milk, 2 tbsp. cream, 3 tsp. 
lactose or sugar) 

14 gl. water. 

4 c. milk with 2 tbsp. cream and 4 tsp. dextrin-maltose or sugar. 

Gl. crushed ice. 


2h. tbsp. mashed potatoes, with 1 tsp. butter. 

2h. tbsp. spanish cream. 

4 gl. water. 

1g gl. milk with 4 tsp. sugar or pure syrup. 

2 h. tbsp. snow pudding. 

Approximate values: Protein 50, fat 100, car. 201, cal. 1,904. 


1 gl. orange juice with 1 h. tsp. sugar. 


oe 


2h. tsp. cooked cereal with 3 tbsp. cream. 

2h. tbsp. sugar. 

1 small piece toast with 2 tsp. butter and 2 tsp. jelly. 
1 gl. milk'with 1 tsp. honey. 

1 glass water or crushed ice. 

4 tbsp. grape juice or crushed ice. 


DINNER: 
12:30 


3 p.m. 
4 p.m. 


SUPPER: 
6 p. m. 


8 p. m. 


Ve 
7:00 a. m. 


BREAKFAST: 
Sa. Tr. 


Oya. m0: 
10 a. m. 


DiInNER: 
12:30 p.m. 


3 p.m. 
4 p.m. 


SUPPER: 
6 p.m, 


8 p. m. 


Wile 
Wed. i, 
BREAKFAST: 


8 a. m. 


9 a.m. 
10 avm. 
40 
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2 tbsp. greens of any kind, put through sieve (2 tsp. butter, 1 small sl. 
toast) 

3 h. tbsp. floating island made with (14 tsp. cornstarch, 1 h. tsp. sugar, 
1 egg, 1 c. milk). 

Crushed ice, 1 ec. 

44 c. milk and 4 tbsp. cream and 2 tsp. dextrin-maltose or sugar. 


Small baked potato with 2 tsp. butter. 

1 soda cracker (unsalted). 

Apple whip (1 tbsp. apple sauce, 1 egg white, 2 tsp. lactose or sugar). 
1 gl. milk with 2 tbsp. cream and 2 tbsp. glucose. 

2 h. tbsp. ice cream. 

¥ gl. water. 

Approximate values: Protein 49, fat 104, car. 216, calories, 2,032. 


14 gl. orange ice (juice, ice, 3 tsp. sugar). 


4 tbsp. corn meal gruel (2 tbsp. meal, 2 c. milk) sweeten with 1 tbsp. honey. 
4 tbsp. cream. 

1 small sl. toast, 2 tsp. butter. 

1é tbsp. jelly. 

16 c. water or crushed ice. 

34 gl. milk with 4 tsp. dextrin-maltose or sugar. 

1 tsp. glucose or syrup. 


Potato soup (1 potato, 14 c. milk, 2 tsp. butter). 
2 soda crackers (unsalted). 

2h. tbsp. ice cream. 

1g glass water. 

34 gl. milk and 3 tsp. sugar or pure syrup. 

Gl. crushed ice with 2 tbsp. grape juice. 


Puree of spinach or greens (2h. tbsp. spinach, 2 tsp. butter, 1 tbsp. cream). 
1 small sl. toast. 

1 tsp. butter. 

3h. tbsp. tapioca cream made with (2 c. milk, 1 egg, 3 tbsp. tapioca, 2 
tbsp. sugar). 

34 gl. milk. 

Approximate values: Protein, 48; fat 102; car. 229; cal. 2,020, 


J gl. crushed ice with 2 tbsp. grape juice or other fruit juice. 


2h. tbsp. strained oat meal, 5 tsp. sugar, 5 tbsp. cream. 
1 sl. toast with 2 tsp. butter. 

1g tbsp. honey or jelly. 

Yg gi. milk. 

C. crushed ice. 

1g gl. orange juice with 2 tsp. sugar. 
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DINNER: 
12:30 or 1 Small baked potato with 2 tsp. butter. 
1 spoon well cooked spinach. 
1 soda cracker. 
Prune souffle (14 c. sieved prunes, 1 egg white, 2 tsp. lactose). 


3 p.m. Crushed ice, 14 gl. 

4 p.m. Vg c. milk and tbsp. cream and 4 tsp. dextrin-maltose. 

SUPPER: 

6 p. m. Puree of carrots (3 tbsp. carrots, well mashed, 1 tsp. butter, 4 tbsp. cream). 


1 small sl. toast, 1 tsp. jelly. 
Junket (14 c. milk, 2 tbsp. cream, 2 tsp. sugar or syrup, }4 junket tablet). 
7 p.m. ¥% ec. crushed ice. 
8:30 p.m. J gl. milk. 
2h. tbsp. baked custard, made with (1 c. milk, 1 egg, 2 tbsp. sugar). 
Approximate calories 2,261. 


The Karell milk cure‘ is suitable for brief periods in patients with 
myocardial failure, and especially in those who are edematous. 
In its strictest form this diet permits the patient four glasses of milk 
(800 cc.) in the twenty-four hours and no other food; little additional 
fluid is given. This is obviously a starvation diet and one which con- 
tains only a small amount of fluid and little salt; therefore it cannot 
be continued long. After about four days the milk should be increased 
to 1,000 cc., and other simple foods, soft boiled eggs, toast with 
unsalted butter and preserves and cereals with cream should be added. 
The patient should remain in bed during the continuance of the Karell 
diet and should be under close observation. Occasionally this pro- 
cedure brings about rapid disappearance of the edema and definite 
improvement in cardiac efficiency. 

Bantick and Smith,° for the benefit of patients who dislike milk and 
to whom the monotony of the Karell diet is irksome, have modified this 
diet in a way which they believe obviates these disadvantages and yet 
brings but slight variation in the composition. They permit the 
patient water or pellets of ice sufficient to bring the total intake of 
fluid in water and food to 700 ccm. The food selected by them is 
prepared without adding salt; it is weighed and served as follows: 


~ - 
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MODIFIED KARELL DIET OF BANTICK AND SMITH 


COMPOSITION OF DIETS 
Se coher Ween. |. Poy se oo. 
mn 
3 El g ; 
ame peat ee ye ke 
e/eie/a/2/ 2) 2)e)2te)2) : 
See eee | Oe bey dee) ay a ees 
Karel o.-2::. ..: -..| 40 | 24 | 32 | 696/0.96/0.096/1.144/0.408/0.744/0.848/0.272/0 .0019 
Modified Karell | 53 | 26 | 40 | 465/0.40/0.073/0.866|/0.583/0.55010.852/0. 36810 .010 
Bantick & 
Snubs os Ase 
Breakfast 
Bread(Loust) cee rian n kee wee © ork pen tatiad a5 Tin yee 10 Gm 
shenmmerscentotruit: (Orange) wack ceo es anne Shion Se ss 100 Gm 
STUER a ale b 6 21g tae Sera eee CUR tics NOISES eet rere ane a ae 5 Gm 
JB Fg i, sushen Be oe eRe RS aro Rg eA Sa ra! 1 
Dinner 
BS erNG | Ss ond ee sae ae an ASE a Aa cre oS on 10 Gm 
Wreamipsoupeee. ore caine. Hala ARM eae tens ead, Marts ans 150 Gm 
ELE eerie Seen) a en te teats a RD am eoinc, eel atps Snmes 5 Gm 
Supper 
[SREAYEIE oe oe SOM eae PRO eee eet ne ee nan Oe Cae 10 Gm 
[OCU cr 5 ka een Alls Ie aint Ratan ee opi MAB cD gh tte ns Sek ne eR 200 Gm 
IBUttere ee ee ae. Nae ks Me beer ee es » Bien ok 10 Gm 
Be apes Peat ren ys coi e ancured? Gade sbraie« Sas Robt evi 1 


Anorexia and nausea sometimes present a serious problem in the 
feeding of the patient with heart disease. It may be possible in such 
cases to rearrange the diet so that itwill appeal to the patient, and thus 
enable him to keep it. It is well to remember that patients will 
sometimes retain solid foods when they cannot keep liquids, and also 
that it may be necessary for a time to violate the rule regarding highly 
seasoned foods. 

Angina Pectoris.—This condition may be influenced by care in diet. 
The instances of death from acute indigestion published in the daily 
papers usually represent angina pectoris precipitated by a very heavy 
meal. While diet obviously cannot remove the underlying cause of 
angina, careful feeding will often relieve somewhat the burden on the 
heart and thus lessen the frequency of the attacks. The food should 
be simple; easily digested dishes should be taken, and the meals should 
be small. If necessary, a glass of milk or other light food may be 
taken between meals. There is no reason for eliminating meat from 
the diet; the patient may be permitted one small helping daily. The 
same may be said of salt and other seasonings; small amounts may be 
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permitted, but larger quantities should be avoided. Alcohol had best 
be eliminated entirely. One cup of coffee daily may be permitted. 


THE ARTERIES 


Arterial Hypertension.—This condition was discussed with 
nephritis. 

Arteriosclerosis.—In spite of a vast amount of experimental work, 
arteriosclerosis is yet of unknown etiology. True, Newburgh® and 
his associates have been able to produce arterial disease in rabbits by 
feeding high protein diets; and Anderson’ has seen atherosclerosis of 
the aorta (but not of the small arteries) follow a high protein diet in 
rabbits from which a large part of the kidney substance had previously 
been removed. But this does not explain the generalized arterio- 
sclerosis which with advancing years appears in all of us, nor does it 
agree with the generally accepted pathology of this disease. 

In Aschoff’s® description of the pathology of atherosclerosis one 
sees clearly that the first changes in the vessel walls are fatty, an 
“intimal fatty change,”’ and that the atherosis, which precedes the 
actual sclerosis, begins at a relatively early age, perhaps as early as 16 
or 18 years. As evidence of the early beginning of this process, he 
quotes the following observations as to the frequency with which 
atherosclerosis was seen in young men in the prime of life who were 


killed in the World War. 


Under 20 yéars.......... 14 cases, of which 5 showed atherosclerosis (35.a per cent) 
Under 25 years.......... 45 cases, of which 34 showed atherosclerosis (75.6 per cent) 
Under 30 years.......... 20 cases, of which 18 showed atherosclerosis (90 per cent) 
Under 35 years.......... 15 cases, of which 12 showed atherosclerosis (80 per cent) 
Under 40 years.......... 16 cases, of which 16 showed atherosclerosis (100 per cent) 
Under 45 years.......... 1 case, of which 1 showed atherosclerosis (100 per cent) 


While the primary change of atherosclerosis is a fatty one due to some 
lipoid disturbance, it seems likely, as Aschoff points out, that the 
determining factor in the last analysis is the strain to which the vessel 
is subjected. He believes that this sclerotic process is common to all 
body structures, that it is not limited to the vascular system, and 
that it is most striking in the vessel wall because the vascular system 
is the organ which is subjected to greatest strain. From considerations 
such as these, it is hard to believe that the eating of liberal amountsvf 
protein or of salt can be a dominant factor in the production of 
atherosclerosis. 

After all, there is only one factor in the production of arteriosclero- 
sis about which we can speak with any degree of certainty: heredity, or 
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constitutional predisposition. What is back of this no one can say. 
Since the factors concerned in the production of arteriosclerosis, other 
than mechanical strain and constitutional predisposition, are unknown, 
it is evident that dietaries which are designed to prevent this disease 
represent mere guesswork. 

For patients who are already arteriosclerotic, however, and whose 
organs are handicapped by an impaired circulation, something can. 
be accomplished by limitation of food; for judicious dietary restric- 
tion may lessen appreciably the burden thrown on the various organs. 
To avoid vascular accidents, the patient’s blood pressure should be 
kept as close to the normal as possible; in this endeavor, the reduction 
of body weight is of value. Obese patients with arteriosclerosis 
become much more comfortable and their longevity is enhanced after 
their weight has been reduced. The regimen advised above for arte- 
rial hypertension is suitable in arteriosclerosis. Moderation in every- 
thing is demanded. The patient should have a well balanced diet 
which carries an abundance of green vegetables, and a reasonable 
amount of meat, say one average helping of any tender meat from four 
to seven times weekly. He may take one or two eggs each day. This 
is designed to give an average protein intake of from 60 to 100 Gm. 
daily. If there is evidence of renal impairment, the protein content 
of the diet should approach the smaller amount; if there is no renal 
disturbance, it may reach the upper figure. 

The sodium chloride intake should be reduced to a reasonable 
figure, but there is no advantage in rigid chloride restriction. A 
total of 2 to 4 Gm. of sodium chloride daily, perhaps a little more, 
may be permitted. 
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CHAPTER XXI 


DISEASES OF THE BLOOD 


SECONDARY ANEMIA 


The removal of the cause of the anemia comes first. The cure of 
bleeding hemorrhoids or of a gastric ulcer, or the recognition and 
treatment of ankylostomiasis, malaria, sepsis, syphilis or other infec- 
tion may be necessary before dietary treatment can be effective. 

The metabolism of the patient with secondary anemia does not 
differ from that of the normal person. Therefore the aims of dietary 
regulation should be: (1) to provide a diet which contains all of the 
necessary nutritive elements in proper amounts, a well balanced 
diet; and (2) to give in addition an abundance of those articles which 
according to clinical experience and animal experiment best promote 
blood regeneration. 

The first of these aims requires little discussion. Because the 
patient’s digestion is often impaired it is advisable to give simple, 
easily digested foods, among which milk and eggs should always find 
a prominent place. In spite of its lack of iron, milk is an important 
food for the anemic patient; a quart a day is desirable. Bread, toast 
with butter, preserved fruits, and cereals with cream should also 
be taken in abundance. In the attempt to provide a concentrated 
high calorie diet there is always the danger that the patient may not 
get enough vitamins and minerals; for this reason it is essential that 
lettuce, spinach, tomatoes, orange juice and other foods rich in these 
elements be specified. 

The second consideration involves the inclusion in the diet of an 
abundance of good protein, particularly of liver and kidney. The 
studies of Whipple and his coworkers, as well as others, have shown 
that an animal makes good his losses after a severe hemorrhage much 
more rapidly if given an abundance of meat; and the more recent 
observations of Whipple and Robscheit! have demonstrated the great 
value of liver in this respect. They state that “the favorable reaction 
to liver feeding is a sustained and uniform maximum.” The diet 
of patients with secondary anemia should therefore include liberal 


amounts of good protein in the form of muscle meats and liver. This 
630 
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type of diet is given in detail in the section on pernicious anemia. The 
regimen recommended there is suitable for patients with secondary 
anemia. 

The anorexia and capricious appetite sometimes exhibited by these 
patients may present a bar to successful feeding. Dietary instruc- 
tions should be given in great detail, and their strict observance 
enjoined. Sufficient variety in the kind of food must be provided, 
but too much latitude in the observance of the physician’s directions 
should not be permitted. 

The relative value of inorganic and so-called organic iron in blood 
regeneration has been discussed in the section on mineral requirement 
(see page 88). Theconclusion was reached that while, for the construc- 
tion of hemoglobin, the organic iron of the food is ordinarily drawn on 
first, inorganic iron in case of need is also readily utilized for the same 
purpose. 


CHLOROSIS 


Chlorosis is a well characterized type of anemia; while its exact 
nature is unknown, it presents certain salient characteristics which 
serve to distinguish it from the secondary anemias on the one hand and 
from pernicious anemia on the other. It usually appears in girls or 
young women about the time of puberty, and can often be recognized 
by the peculiar greenish pallor of the skin. The anemia is marked by 
a disproportionately severe diminution in the amount of blood pigment 
so that the individual red blood cells each contain less than the normal 
equipment of hemoglobin, with the result that the blood gives a low 
color index. Treatment will usually bring about an apparent cure, 
but relapses are frequent. 

The cause of chlorosis is unknown, but there are reasons for believing 
that it is due to lack of development of the blood vascular apparatus, 
and that it is also related to development of the sexual organs. Per- 
haps it is an expression of inability on the part of the organism to meet 
the unusual demands of oncoming puberty. Since many of these 
patients are constipated and live under unhygienic surroundings, these 
deleterious factors have sometimes been given as a cause, but without 
adequate proof. 

In the treatment of chlorosis certain hygienic measures should be 
combined with dietary control. The patient should be kept in bed 
during the earlier weeks of treatment in order to conserve her strength. 
She should have an abundance of sunlight and of fresh air. Sun- 
baths are of value; especial emphasis should be given to the advisability 
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of exposing a large part of the patient’s body to the direct rays of the 
sun; sunlight which has been filtered through window glass is of no 
value. 

The dietary specifications are those which have just been given 
for secondary anemia: that is, a wholesome well balanced menu which 
contains, among other foods, a quart of milk daily, an abundance of 
lettuce, spinach and other green vegetables, tomatoes and fruits and a 
liberal amount of good protein. A large part of the protein should be 
in the form of muscle meats and liver. A liberal helping of these 
foods should be taken twice daily. Eggs, from two to four daily, 
should also be taken. Carbohydrates and fats may be added in 
amounts sufficient to provide the required caloric value. If the patient 
is obese, the amount of milk should be reduced to 1 pint, and no 
avoidable fats should be given. Pickles and other articles which are 
without food value should be permitted only in extremely small 
amounts. 

Reference has already been made to the blood-building qualities 
of liver and perhaps of kidney. Therefore it is advisable that a large 
part of the protein be taken not solely as muscle meat but as 
liver and kidney. This type of diet is given in detailed form in the 
section on pernicious anemia; it is probably suitable also in chlorosis. 

Constipation is frequently associated with chlorosis, and, since its 
relief is believed to be an important therapeutic measure, the pres- 
ence in the diet of an abundance of roughage, such as comes with 
the green vegetables and fruits, is doubly important. The patient 
may be given each morning for breakfast a plate of bran with cream 
and sugar and perhaps stewed fruit. The administration of agar, 
say a tablespoonful twice daily after meals is sometimes also advisable. 
The agar may be taken with the bran and eaten as a breakfast food, 
but I believe that it is better to take it direct with the aid of a little 
water. 

Ulcer of the stomach, which is a frequent complication of chlorosis, 
may interfere materially with the dietary regimen. The patient can 
still be given the necessary amount of protein in the form of milk and 
eggs, but it is not advisable to give meat. Whether it is possible 
to give kidneys and liver in the form of a thin, well cooked stew or 
puree remains to be seen. I have never tried this in ulcer of the, 
stomach, although in the complication of diseases under discussion it 
should perhaps be given a trial. 

The foods just advised contain an abundance of iron, and it might 
be assumed therefore that the administration of medicinal iron is 
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unnecessary. Since, however, inorganic iron has a remarkably bene- 
ficial influence in chlorosis, it seems best not to rely solely on the food 


iron but to give in addition inorganic iron in the form of Blaud’s 
pills. 


PERNICIOUS ANEMIA 


Pernicious anemia is a disease of the blood and the blood-making 
organs, thé salient characteristic of which is hemolysis. Nigeli? 
believes that a profound change in the bone marrow, with the produc- 
tion of megaloblasts and megalocytes, comes first, and that the hemo- 
lytic anemia appears later. This is opposed to the view expressed by 
Morawitz to the effect that hemolysis comes first and that the changes 
seen in the bone marrow represent merely an effort on the part of this 
structure to make good the blood loss. All agree that the anemia is 
probably due to a hemolytic toxin which not only destroys red blood 
cells, but which also injures other structures, notably the mucous 
membrane of the tongue, stomach and intestine and certain structures 
in the spinal cord. The origin of this poison is unknown. It is pos- 
sible that there are a number of hemolytic agencies, any one of which 
can produce the same clinical syndrome. The poison produced by 
Bothriocephalus latus causes an anemia which cannot be distinguished 
from pernicious anemia; syphilis is accompanied at times by an anemia 
of this character; in pregnancy also this type of anemia sometimes 
appears, the result presumably of unknown poisons, and permanently 
disappears after labor. Sprue is also accompanied by anemia and 
other symptoms which cannot be distinguished from those of pernicious 
anemia; in fact, the suggestion has been made that sprue and pernicious 
anemia are the same disease. 

It seems fair, then, tentatively to assume that while pernicious 
anemia is a true clinical entity, it is probably not due to a single cause 
but may result from the action of any of several different hemolytic 
agents. Whenever the poison of agiven hemolytic anemia is identified, 
it is no longer called pernicious anemia but is designated by its etiologic 
agent, and there remains in the category of true or cryptogenic perni- 
cious anemia therefore merely the hemolytic anemias of unknown 
origin. 

Before treatment is instituted, the disease should be properly 
identified. There is no short-cut to diagnosis. The blood picture 
and the other clinical features must be considered together in order to 
reach a satisfactory diagnosis: a low red cell count with a relatively 
large amount of hemoglobin, giving a high color index, say of 1.3 or 
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1.4; a normal or low leukocyte count with diminished platelets; the 
appearance of the red cells; the presence of megalocytes and megalo- 
blasts, and, as Hayden has pointed out, a high volume index—all of 
these are salient characteristics. Weakness without loss of weight, 
slight edema perhaps, marked pallor, gastro-intestinal disturbances, 
anorexia, nausea, unaccountable diarrheas and gastric anacidity taken 
together suggest pernicious anemia. 

Before discussing the value of diet and of other treatment, emphasis 
should be laid on the tendency of this disease to show remissions. For 
no accountable reason the patient with pernicious anemia may experi- 
ence great improvement and remain in apparent health for several 
months. Sooner or later he has a relapse, and as time goes by the 
remissions become less frequent and of shorter duration. ‘The pos- 
sibility of these remissions makes the evaluation of any- method of 
treatment especially difficult. 

It is not necessary to review here the various diets which have been 
suggested. As a rule, in the construction of the older diets, ease of 
digestion and general nutritive value have been the determining 
factors rather than the stimulating influence of any particular food on 
the blood-making organs. Most clinicians agree that a diet liberal in 
protein is advisable, although some (Grawitz) have emphasized the 
value of fresh vegetables. The diet recommended by Barker and 
Sprunt® is the best example of the well balanced high calorie, high 
protein regimen. They advised an all-milk diet for the first few days, 
to which is added, a few days later, other foods in liberal amounts until 
a total intake of 4,000 or 5,000 calories is reached. Raw eggs and meat 
are given in liberal amounts. More recently Gibson and Howard,‘ 
while recognizing the value of iron-containing foods in pernicious 
anemia, emphasized particularly the constant loss of nitrogen. They 
concluded that positive nitrogen and iron balances may be established 
in this disease by a diet rich in food iron and comparatively low in 
calorie and protein values. Their studies confirmed the observations 
of Whipple as to the blood regenerating properties of muscle meat and 
liver. They gave fruits, green vegetables, lima beans, sweet potatoes, 
egg yolk and liver daily, with very little fat, in a dietary which provided 
about 1,900 calories. 

A basis for the rational feeding of patients with pernicious anenta 
was formed by the work of Whipple and his associates.> These workers 
demonstrated the value of inorganic as well as organic iron in anemia of 
long duration, and showed also that blood regeneration takes place 
much more rapidly when an experimental animal is given liberal 
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quantities of muscle meats and liver. The most promising of these 
contributions is their revelation of the remarkable value of liver as a 
blood-building food. The rationale of this lies no doubt in their 
further observation that the liver is the most important pigment build- 
ing organ of the body and that it normally stores at all times the 
precursors of hemoglobin. In eating liver, the animal no doubt 
obtains large amounts of those building stones from which the hemo- 
globin molecule is constructed. It was on the information gained from 
this work that the dietary plan detailed below was based. 

Minot and Murphy® devised a high protein diet for patients with 
pernicious anemia, the chief characteristic of which is its richness in 
good protein, largely in the form of calf’s liver, and its extremely low 
fat content. The liver is given because of its beneficial influence on 
blood regeneration. The fat is restricted because lipoids are believed 
to have certain blood-destroying and growth-inhibiting properties, 
and also because it is assumed that digestion is better when the food 
does not contain too much fat. Liberal amounts of green vegetables 
and fruits are also prescribed. 

These clinicians appear to have achieved remarkably good results 
from this diet. The daily requirements of their regimen in order of 


importance are:’ 


(1) Liver (calves’, beef, chicken) or kidneys (lamb) freshly cooked. At least 120, 
preferably 200 or more, Gm. (cooked weight). Cook without fat; broil, bake, boil, 
mince or make into soup. 

(2) Fruits, preferably fresh—especially peaches, apricots, pineapple, strawberries, 
oranges, and grapefruit—about 400 Gm. Raisins desirable; allow them to be eaten 


freely. 

(3) Red muscle meat, trimmed free of fat, freshly cooked; 125 Gm. or more. Beef 
heart desirable. 

(4) Vegetables containing 1 to 10 per cent, of carbohydrate, preferably fresh; cooked 
or raw. Not less than 300 Gm. Lettuce, spinach, asparagus, cabbage and tomato 
especially desirable. 

(5) Fats restricted, not over 70 Gm. Avoid cheese, bacon, fried food. Allow 
but little cream and butter and not over one egg. Use mineral oil for salad dressings. 

(6) Avoid grossly sweet foods, yet allow sugar sparingly. 

(7%) Starchy foods, as cereals, potato, breads, add to suit individual desires, but not 
to exclusion of the requirements given above. The starchy foods best be crusty or 
dextrinated. Whole wheat toast is desirable. 

(8) Milk best be limited to about 240 Gm. 

(9) Avoid excess of salt. 

Tea and coffee as desired. 


It is advisable that the liver be weighed, at least in the beginning, 


and preferably the other foods also. After this, approximate quanti- 


ties may be taken. Several small feedings rather than three meals 
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daily is advisable. The needs of the individual patient should be 
taken into consideration; for instance, for the patient with diarrhea, 
less fruit should be given and the vegetables should be prepared in the 
form of purees. A certain latitude of choice should be permitted. 
When the patient cannot take much food or when it is extremely dis- 
tasteful, the liver and kidney may be prepared in puree form, and in 
case of necessity may be given through the stomach tube. The 
average person should receive about 2,500 calories distributed approxi- 
mately as follows: protein, 135 Gm.; carbohydrate, 340 Gm.; fat, not 
more than 70Gm. The following menus suggested are by the authors.’ 


Breakfast 
I Approximate weight in grams 
laivercor kidneys, broiled sis 09.0) spent ee chs ise tac Saas ata tol ene oe 100 
Oatmeal, 2 heaping tablespoons cooked, or dry meal................000200 000 18 
METERS SEED SDI Soccee orsccle 0 Gis oes ce leite ceva Reesete fh aoe baile aol ana agate wheal asics lesies ee aaa ee ee 45 
Sugars. 2vlevell teaspoons. an toh wes xa oe ae ey Ae ees he Sore ore 10 
MoastsaSuslices) (each) slice.4.5< 9) ><) ainches) 5 .e isn ene «seo eee ee 30 
Butters 1 slevell'tsp. or aspiece;1 <1 Y% anches. 4...) serena > eee. ane ee 5 
Fruits, choice of: 
(a) Oranges igverage: Sizes: by; 62 SSA aCHS cu taste he eR SPO Len ee nee 1260 
(b)@Straw berries: 62¢.tablespoomse a) ccc is We te etait eieechsi arate Siena re emtnenrae 180 
(Co) Grapefruit, Yoiof oneivery. large oheny..a.e. aa dee ee 200 
(a) # Peachy: lar zevone ecko coca rele, n oeelcta tsa eens oe afta Caran TOUT ea 120 
Dinner 
Beef, steak or roast, trimmed of fat; a very large serving...................... 120 
Vegetables, freshly cooked, as spinach, string beans, cabbage, tomato, etc.; 2 aver- 
age portions ord: $08 \tDspims sis nc acta | Mie etree ote Mone tre oe ee ee 250 
Rotate, soaked medium sized? nA eek eects cee os eee ne ee ee 130 
Breads 2 slices: (each slice:S 4x6 Inches) oem ani cies scree nena eee ee 70 
Salad: Pineapple, 236 slices; "of size‘im¢ans: oa... soa oda ee 140 
hettice: big helping) sock. cc.s ac ar cto ttonten Cen ee chess ee ene ot kc 75 
Pudding made of: 
(OrGelatine, Trtsps (drycweight) 2.04 <2 ae ope eernrae eerie eee 2 
(2) SHicey boiled,2 heaping tbspij..../ Ge hicaae aw eee eee 160 
(3) Raisins; 20 large: ones... os es 6s occ eae Cer ee ee 50 
(AD METS EDSD I etcsucsuec Geers Oc aed Le at ee te Ne RE oe 30 
(Fruits may be put into such a dessert and raisins ee separately.) 
Supper 
Liver soup, composed of: 
CL) "Lies mince dsc ites V4r-aesernich os eestor decal clin eae eI a aa 100 
(2) Milk; 1. tumabblertuls sites cs ccrateneetn arin rete eed ae 220 
(8); Flour: (white); Tstspi scents, optic Ore erent ee ee a 4 
(4) Butter, 1 rounded tsp. or a piece 1 X 1X % inches..................... 10 
Lamb, roast, without fatty parts, 2 small'slices.............45.........)4...0) 60 
Macaroni, boiled,’ 3 thspid.o ce sh. ca haste los siete case ee ee 150 


or 
FBotato,; small one, or rice,” Po he tbspe, eum ned eee een ee 80 
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Vegetables, fresh, 2 average portions 5 to 8 thsp..............0c.cececece eee 250 
We SOE aed TSS ad esa ae ee re a er 25 
Butter, 1 level tsp. or a piece 1 X 1 XY inches.......5...2 050. c0ccccececeen 5 
Choice of: 
Ra ire nercicee yt apse ais f3 Wit nich koe ote ok kin wo Bh Rhea ake 225 
ip) aOrancemlargerones. race fe Ct eae ee 8 ee ye 150 
ho) Aetients, or prunes, stewed, 2 thap. ccc... «- Sod os pc sens hed boas 100 
EET oS ES ie oe alae le NO a 20 


A vegetable soup could be taken in place of the liver soup and the liver eaten in 
the following form: Mince it and mix with rice or potato and the allowance of butter, 
and stuff into green peppers. 

The following menu has also been suggested: calories, 2,050; protein 115 Gm., 
carbohydrate 250 Gm., and fat 65 Gm. 


Breakfast 

iO Approximate weight in grams 
Fruit, choice of: 

(a) Orange juice, trom’ 2 Oranges icc ga-s sess at) vec nant aU ee 130 

(hb) *Grapefruits 1 wholemedium'sizedone.].. 5... . 66s se. smaln hee: 240 

(e)eStraywiberriess/o54, tablespoons. st... 2 sede Se oo dele ye ke cee ose, 180 
DULCANEUT WHALE DISCULDN 4. coat eh Seon a Mea cee he tee ha cde ee 30 
VOT KAR ZEUS Meee pare ee Rede nen Nb ee eM peut dk cy PEA eRe cea ee 30 
SUC AL ERE Tes) Were ecee rected eo Opes Mie a eee eye Nee, et Ren AE oe eM Tc OR COPE Sa if 
eer mATCEU seo te LSP parent citric eee an malt hee Nek OGTR lhe Saudia had Olenk owe che 75 
Crease. percent, Aut bapy. gras secu soih casei ate Rah Boao eh oeuchad aeeleme 60 
Moast. 2 slices, (each-shice 4 < 2°) 14 inches)... 6. bad od na oe eae estas eee bee 20 
Batter, l-rounded tsp. ora piece 1 X 1X 14 inchéS:.....5.. 6.420500 0sereatsd 10 

Luncheon 
WAV CEM DIOUCUME EE wee eit ener Gots tcck ila ttin ealonst s ocetre et ak cee a, asp eee 120 
Wettuce on coldssiawa large Helpings.) spre sak eos eb scot Perse eles SHIN Slane 80 
Potato, cold. -sliced, or baked, hot, 1 small one wz). ee nd ve te lee ee 80 
Tomato, stewed, 5 tbsp., or raw, 2 medium sized ones...........00-00 eee eeees 150 
Cauliflower or Brussels sprouts, an average portion or 3 tbsp................... 130 
GEES SOK SME EC OS tetera nara Ro aero tea Sa a ea eM ys RP aR akan of PNA “ard. Se bean BR 30 
butters: Wileveltsp, ora piece 1 <1 XK Piinches..) 153.5 ccc ba eee he nn ane 5 
INDIIC OLS eSteW COs On HEADING UtDSP wsuilainc as des datrlety elaine «H+ ue Allo wlals Ore 120 
Dinner 


Soup, consomme (any amount desired), mixed with sieved liver (flavor with spice) 75 


Winitcons Oo larversheos, trimmed Of fab ac yagi alice. so cane wale a thn Hemndes 100 
IDEELSTOUN GAS a REDE D Camere fy tae RIN seep ce perectiies «tors vile Woke ue Sa lees 100 
Rotator bolle dav endCelSIZeniy wir Mae ae citi sis od Gey hsyeie, ow relma ta talen sol tuhensube 130 
Spinach, or string beans, an average portion or 3 to 5 thsp.................005- 150 
Butterplulevelltspyor apiece laa LX Yo inches. ti i sacs t deere vee puediee OD 
Matst a oasiicesn (ca chushice Ay aie. < 4 INCHES) heen icon siege Hf rela 0 a nd re eee ays Shel 20 
Blane mange, 2 heaping tbsp. (made of 14 cup Irish moss, 2 cups milk, 1 tbsp. 
Ces 20) PElseent.s 2 US). SUSAD) se See coer eke peace Guhl e cmielele s eicw ee hee 100 
Blueberries, 5 tbsp., or apple sauce with 1 level tsp. (5 Gm.) of sugar: 2 tbsp..... 80 


(Fruit could be mixed with blanc mange.) 


The observations of Minot and Murphy were made on forty-five 
patients with typical pernicious anemia; for a detailed statement of 
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their results, the reader is referred to their original article. It can be 
said briefly, that the patients took this diet well, and within a short 
time were greatly improved. It is unlikely that the good results seen 
by them can be credited to ordinary remissions. The improvement 
was of such constancy and of such duration that spontaneous remis- 
sions can apparently be ruled out. The average red cell count among 
the forty-five patients was in the beginning 1,470,000, and at the end 
of from four to six months of this diet 4,500,000. There was propor- 
tionate improvement in other respects. I have used this diet in a 
few cases of pernicious anemia, with apparent success. A striking 
example is a patient who has had outspoken pernicious anemia for 
four years. He has been given thirty-eight blood transfusions with 
ever increasing frequency, and when he began his diet one year ago 
it was becoming increasingly difficult even with transfusion to put him 
on his feet. Since this time he has been in excellent health, and his 
red cell count now is in excess of 4,000,000. No such improvement 
has been seen at any previous time during the two years that he has 
been under observation. Other patients with pernicious anemia have 
shown similar improvement. 

One possible objection to this diet should be noted. Its high purin 
content would no doubt precipitate trouble if it were given to patients 
who also have gout; it may conceivably lead to true gout in those whose 
metabolic tendency is in this direction. 

It is too early to attempt a final evaluation of the diet proposed by 
Minot and Murphy. Disappointments have been numerous in treat- 
ment of patients with pernicious anemia, and only too frequently 
remedies which at first promised much have later been cast aside as 
useless. At this writing the diet outlined seems to give greater prom- 
ise than anything which has been tried before.* 

Other methods of treatment should not be neglected because 
treatment by regulation of diet seems promising. Complete rest in 
bed in the severer cases, the administration by mouth of diluted hydro- 
chloric acid and of Blaud’s pills, and blood transfusion are all of value. 


PREPARATION OF CALVES LIVER FOR PERNICIOUS ANEMIA DIETSt{ 


Liver Juice: Score the raw liver and sear slightly in a pan, for less than a minute. 
Place the seared liver in a square made of gauze (several folds) and squeeze out the 
juice. About 150 ce, of juice from 2 Ibs. of liver. Serve cold. Orange juice maybe 
taken after it, 

* An extract of liver in powdered form has been prepared and it is said that 
this exhibits to a remarkable degree all of the curative properties of whole liver. 

} Reprinted from the Journal of the American Dietetic Association, Vol. II, No. 3, 
December, 1926. Thelma Tubbs, B. S., and Elizabeth Bellinger, B. S., Peter Bent 
Brigham Hospital, Boston, Massachusetts. 
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Broiled Liver: Dash liver in hot water, remove the skin, and broil until done, or 
pan broil in mineral oil. Five minutes are generally allowed for cooking. 

Scraped or Sieved Liver: Dash liver in hot water and remove the skin. Broil the 
liver 5 to 10 minutes (until cooked through) and scrape through sieve, or press through 
potato ricer. 

Liver Stuffed in Green Peppers or Tomatoes: Stuff sieved or finely chopped liver 
(cooked) which has been moistened with tomato juice or broth, in the tomato or green 
pepper and bake. Onion may be added to the chopped liver for flavor. One pepper 
or tomato -will hold 60 grams of liver. 

Liver Soup: Add 90 Gm. of scraped or sieved liver to 200 ce. of clear tomato or chicken 
broth with fat removed. Season with onion if desired. 

Liver Soup (Creamed): 120 Gm. chopped liver, 220 cc. milk, 4 tsp. flour, 10 Gm. 
butter, Make white sauce and add liver. 


LEUKEMIA, PURPURA, HEMOPHILIA 


The leukemias require no special form of diet. The food should 
be simple and, as far as possible, well balanced. The severity of the 
illness, the degree of prostration and any possible difficulties in swallow- 
ing must determine the character of the food and the frequency of 
feedings. 

Purpura is a symptom rather than a disease, and the patient 
should partake of a diet suited to the underlying disorder. The pos- 
sibility of scurvy should be kept in mind. 

Hemophilia is probably uninfluenced by diet, but as there is _ evi- 
dence to the effect that the administration of calcium is of benefit, 
it is advisable to give the patient large quantities of milk and milk 


products. 
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CHAPTER XXII 


DISEASES OF THE JOINTS 


CLASSIFICATION OF ARTHRITIS 


Many forms of arthritis are frankly infectious and therefore are 
uninfluenced by diet. There are, however, other forms of unknown 
etiology, some of which are possibly related, closely or remotely, to 
metabolic disturbances, and which therefore may be subject to dietary 
control. At least one arthropathy, gout, is of known metabolic origin, 
and can be radically influenced by the proper selection of food. 

The classification of diseases of the joints has always been difficult; 
uncertainty as to cause has made it impossible to secure a good group- 
ing from an etiologic standpoint, while an arrangement according to 
clinical signs has apparently been equally unsatisfactory. The best 
division today, that of Nichols and Richardson,! is based on pathology, 
on the anatomic and histologic changes which occur in the diseased joint. 
These authors recognize two broad types of arthropathy: (1) prolifera- 
tive arthritis, those diseases which arise primarily from proliferative 
changes in the joints chiefly in the synovial membrane and in the peri- 
chondrium; and (2) degenerative arthritis, those diseases in which 
degeneration of the joint cartilage is the primary feature. While 
these two groups are characterized by distinct gross and histologic 
differences, so that each presents a fairly well defined clinical 
picture, they do not in any sense correspond to two definite etiologic 
factors; therefore they must not be regarded as etiologic entities. 

It is not difficult to distinguish between these two major types of 
arthritis. The proliferative type begins with changes in the synovial 
membrane which leads to proliferation of this membrane and eventual 
destruction of the cartilaginous tissue. This may involve the capsule 
and other periarticular structures, with resulting increased growth of 
the perichondrium and formation of new bone. Roentgenograms at 
first show very little, but later there is clouding of the interarticular 
space and finally partial or complete ankylosis. This type of arthritis 
produces pain, swelling and limitation of motion. It is usually pro- 
gressive and may move from joint to joint. Arthritis deformans is 
typical of this group, 

640 
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The degenerative arthritis occurs in people who are “ physiologically 
old.” There is a degeneration of the cartilages of the articular sur- 
faces with eventual exposure and hardening of the bone, but as a rule 
no ankylosis. There is in this type less evidence of inflammatory 
reaction. Roentgenograms frequently show lipping and other evi- 
dences of new bone formation around the joint. It is usually limited 
to one joint, and the progress of the disease is slow. The best example 
is seen in the arthritis which occurs in fat women about the time of the 
menopause. 

Cecil and Archer,” in their studies of 612 cases of chronic arthritis 
in the Cornell Clinic, adopted this classification, and grouped their 
cases as follows: 


TaBLeE 1.—Classification of 612 Cases of Arthritis (Cecil and Archer) 
A. Proliferative Arthritis 


Cases 

1. Chronic infectious arthritis, referable to foci of infection.................... 879 

2. Specific arthritis, caused by specific bacterial infection. (Gonococcal, tuber- 
CTO ISM DIES CLEs) Mma it c Wercionan nde 4 Meee eucee yer tcle oe aa teeta Ube ee 8 18 

3. True arthritis deformans, a chronic progressive polyarthritis of unknown 
OTIS HIM ee TO RE ees oats han gate, nd te ct eh Gag ae aise sieteas stile 17 
414 

B. Degenerative Arthritis 
HeeArplnitiseon DHE MeN OPAUSE wk fro e ater 7 AeA e Gatcetac shales, n-cgaany bideapaes Gl 145 
Pe Werenerative monarticdlar ach aribis..\.t.< 5 leer oe asl oe en ole Bee Heinen Ss le 20 
MENG LCCATL MEL DIS RRR Cow ee IMac ne ara oases Garey iis, HmaMe Ian eebee os) Sai aialtone whee 17 
DING l PR TM Petre te eh then cae A cose Mec tara insandh stellen 182 
C. Other Forms 

GEOL e ena PROM Ne aN Mota a rycn it duegs sais afond aber é ech wine ears alti panes Ms mas 4 
a laterimibLeHnt MV. ArOpStATUCULOLIIIG, fa Hacssrcy oh sel cielo: «nse ig thew e tfa wae oon 2 
Ge Tire iGsiGel se a oate © pic ec dete hens es aeieeag UNG Orie Iter cae ae ee eA 10 


DIET IN ARTHRITIS 


Acute Arthritis.—Acute arthritis such as is seen in rheumatic fever, 
gonorrhea and sepsis, is uninfluenced by diet. Sweets, meats, fruits 
and various other articles of diet all have been said from time to time 
to be harmful in rheumatism, but it is probable that these beliefs go 
back to the days when gout was confused with other forms of arthritis. 
Patients with acute arthritis require no dietary limitation except such 
as is made necessary by the enforced rest, fever and possible systemic 


disturbances. A simple, easily digested diet consisting largely of milk, 
41 
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eggs, cereals with cream, toast, butter and preserves, orange juice, 
ice-cream and the simpler puddings, is desirable. To this should be 
added for the anemic patient, because of its blood building qualities, a 
little broiled calf’s liver or a puree made of liver and kidneys (see 
anemia, page 639). If there is no fever, the patient should be per-. 
mitted the ordinary normal diet, including a liberal quantity of meat, 
with such restriction of total caloric intake as is made advisable by 
enforced idleness. 

Chronic Infectious Arthritis—This type of arthritis, which comes 
from focal infection, is not amenable to diet, but the debility and the 
anemia which often accompanies these infections can be materially 
reduced by the careful selection of food. A nourishing diet which 
includes not only sufficient vitamins and minerals but also liberal 
quantities of good protein, chiefly as muscle meats and liver, is desir- 
able. After the focus of infection has been removed, blood 
regeneration proceeds much more rapidly if the patient partakes of 
blood-building foods of this character. For patients who are under- 
nourished and anemic the diets advised by Minot and Murphy for 
pernicious anemia (see page 635) slightly modified, or those given 
below, are suitable. 


DIETS IN INFECTIOUS ARTHRITIS 
SPECIMEN Diet 1 


Protein Calories 
Breakrast: 1 orange, 1 pear, or 14 cantaloupe.................... 1 


1 tbsp. grapenuts with 14 glass milk.................. 4 
1 poached egg on average slice....................... 6 
toast, with @islices crispsbacon mee. auc oe eee 6 
1 cup coffee with 2 tsp. sugar and 2 tbsp. cream........ 2 563 
10:30: sglass:millky oe. 25. ics. oeeeae een eee EE a 157 
25 720 
DINNER: Average sized helping roast chicken................... 32 
2 tbsp. bolledirice tira tern tote cS ee eee 6 
9 heaping ‘tbsp. spinachuwithtcn. eee ae ee 2 
hard botled-egg once ees ee an 6 
Medium sized tomato salad with lettuce and 1 tsp. 
TA VOMNBISC jc soxehh J apoker candle evans gears eee ee eee 3 
Qa. Ss. sli¢eybread _ orrollemmnerre er ee Pern ee 6 
Fruit cup (14 each a. s. orange and grapefruit) ~ 
I’'glass milky: eo. eee ee ee eee ee tt 
1-thap. butters; che ain eee ee ee ee ws 1,143 
4p. m.: A tgless mille, 2y,.<ccatos cuactatlasduie aia Meade nee f/ 157 
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Protein Calories 

SUPPER: teh Ns SU Sine ote ai CS OR ota ee ey a te 20 

Boil and serve with brown sauce made with 1 tsp. butter, 

1 tsp. flour; season. 

Oahtstcpeubutbern beans ey, aa pias ae. Sets cee, 6 

Creamedicclerye crn wai: ee hts ssc lon ci ons 2 

A. h. lettuce salad with 1 tbsp. Thousand Island dressing. 

Egg custard made with 1 egg, 24 glass milk and 1 tsp. 


Sugarsmutmegtor vanillagn: Some. te. een snes nS 10 

38 

2 slice whole: wheat breadansn cee ccs Vick cys oc 8 

1 tbsp. butter 

Uvglassemallons aeeraye Satie ee hee hs Hm RSENS aS 7 
Se Oremean Aas. Apple 6 340s asteetuayashioats Pind ince ae buss a 72 
53 1,290 
PR Otals seat eee ee ee, Lt io eine 147 3,360 


Specimen Dier 2 


DRBAknAst alularveibakediapple.ijcncc ccc fsk ie oes so wae eas 4,0 if 
Peacospeontimeslewrth se en eee ok ee cies 3 
lstspAsugarand :2ithsp.ycreami a ae yc eos 2 
2 egg omelet with 3 strips crisp bacon................. 17 
2 whole wheat muffins; 1 tbsp. butter................. 8 
1 cup coffee with 1 tsp. sugar and 2 tbsp. cream........ 2g 

33 1,144 

DINNER: Ziaiemslsroast beet, (leatt) = aes ole tence Seats en 47 
Messbaked white: potatoe j...-<ecmae dp eM ads cle 4 
AMES SELID ES DEAIS Mm isis cue ences tee crackuleia: 1 
Dandelion or spinach salad on lettuce with 2 tsp. 

Tid VY ONN ASC Lime Noi seeRle, eae Wa, 2 ica aye Bidens ana 2 
Sr eormenruiinsg O02 Sis DLEAG ene he arise ae 6 
Cartnedapeachies (2) Nhalves)iniis uc a seins sere + ooh <eaegt ew = 1 
ECLA SS BTCA comme AEM e rere, Fes orcle ycaes phones Ril bitte aro ae 7 
4: Led beastepren Ue ook bere CRORE Cc oRCI- TORE REMC RS A ener tl 157 
75 1,099 

SUPPER: Wate eae lpi Oy Clore ss waytieee vies eeaeers wus a Me Te ieieh cia cle eel 40 
OMI ISD MCALLOUS MEE EP g nie he ce cia ec Ogae Ke she savas 1 
3 tbsp. mustard or turnip greens or any greens......... 1 
Asparagus (5 stalks on lettuce) salad with 1 tbsp. 

TEA OUWA VISE See eey eed ERR Aokays 2 Aoyagi) Sve co idieworticea Ghai wt 1 

@islicestwhole wheat, Dreads cj... ce ws ee ye keg 8 

PDS MOLAN LE ICe rea aes tere Ae eal tire caeaee alana aua ate 1 
ieee perenera ee reir anit amenities us 1,115 
Beprimme: 9. medium orange. 5 ning cin oo eae eon tee oe 2 96 
61 1,211 
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Arthritis Deformans.—This type of arthritis is probably of 
unknown etiology, although it is believed by a few clinicians to be 
merely a chronic form of infectious arthritis. The tendency toward 
symmetry of involvement, the periarticular infiltration with thicken- 
ing of the capsule, the ulnar deviation of the hands and fingers and the 
early ankylosis serve to distinguish it from the other forms of chronic 
arthritis. Rigid restriction of protein, as is sometimes advised, is of 
no advantage in this disease, nor does any other form of dietary restric- 
tion accomplish anything of value unless it be that Pemberton, 
whose views will be discussed below, is correct in his belief that this 
as well as other forms of chronic arthritis is beneficially influenced by 
a low calorie diet of limited carbohydrate content. 

Degenerative Arthritis.—This type occurs in people who are grow- 
ing old. Obesity and arteriosclerosis are frequent accompaniments. 
The arthritis of the menopause appears most often in women who are 
fat, and, while it may involve several joints, it most often attacks 
only the knee. This slowly progressive arthritis is difficult to influence, 
but judicious reduction in weight will often halt the disease and add 
greatly to the patient’s comfort. Reduction cures and menus will be 
found on page 394. 

Except for possible disturbance of carbohydrate utilization as 
noted below, the metabolism of chronic arthritis does not differ 
essentially from the normal.’ High blood calcium, however, has been 
noted and the suggestion made that there is some disturbance of cal- 
cium metabolism; but diets low in this element have been prescribed 
without benefit.4| The stimulation of metabolism by thyroid substance 
is often of value. In patients who are overweight, a low calorie diet 
which includes an abundance of vegetables, such as will permit a gradual 
loss of weight, is best. 


LOW CALORIE DIETS 


Pemberton’ has observed that patients with chronic arthritis have 
hyperglycemia with lowered glucose tolerance, and he believes that 
the extent of this metabolic anomaly can be taken as a rough index 
of the severity of the disease. In explanation of this he has experi- 
mentally adduced evidence that changes in the circulation of the 
blood in and around the inflamed joint interfere with the normal 
mechanism by which the muscle removes sugar from the blood.® 
Other clinicians also have observed in chronic arthritis the same lower- 
ing of glucose tolerance. Whatever may be the relation of this anom- 
aly of carbohydrate metabolism to the arthritis, Pemberton has seen 
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marked improvement follow dietary restriction, particularly as to carbo- 
hydrates. This author’ is wisely insistent, however, that dietary 
control should not be the sole therapeutic effort. Other valuable 
methods of treatment used by him are: the removal of foci of infection, 
the reduction of obesity, the application of heat, massage, etc. 

Similar views as to the influence of food are held by Fletcher,’ 
who studied the effect of dietary restriction on one hundred patients 
who had chronic arthritis and noted marked improvement in forty- 
six. This was indicated by lessened swelling and pain in the joint 
and by greater freedom of movement. An additional twenty-eight 
patients experienced definite subjective improvement without much 
objective change. This writer attempts to reconcile the metabolic 
with the infectious theory of chronic arthritis on the assumption that 
lack of nutritional balance so breaks down the resistance of the tissues 
as to permit of easier bacterial invasion. 

It is difficult to evaluate properly the diet advised by Pemberton. 
It has given good results in his hands, but whether the benefits achieved 
are due to restriction of carbohydrate or to other factors, it is not 
easy to say. The removal of all possible foci of infection, the reduction 
of weight, the change perhaps in intestinal flora, improved hygiene— 
all of these measures are utilized by Pemberton, and each, no doubt, 
has its influence. If one continues for a long period of time, several 
months or years, the painstaking clinical management as well as the 
dietary restriction utilized by Pemberton, he will often benefit the 
sufferer with chronic arthritis. 

The following sample diets were taken from the writings of Pem- 
berton: The first was designed for a frail anemic woman with chronic 
arthritis; the second for a lieutenant in the army. 


A 


Breakfast: Toast, 30 Gm. butter, 3 Gm. boiled rice, 25 Gm. (as a cereal); weak 
coffee, with 1 tablespoonful of cream and 1 teaspoonful of sugar. 

Dinner: 1 chop, 70 Gm. (30 Gm. residue of bone), or 35 Gm. of chicken, beefsteak, 
or fish; butter, 3 Gm. 1 glass of milk, with 2 tablespoonfuls of 20 per cent cream; 
toast, 30 Gm. raw tomatoes, 3 slices; weak tea, with 1 tablespoonful of cream and 
1 teaspoonful of sugar. 

Supper: Lettuce, with 1 tablespoonful of French dressing; toast, 15 Gm. butter, 
4 Gm. milk (fzvj), 1 glass, with 2 tablespoonfuls of 20 per cent cream; 1 egg 
(poached); raw tomatoes (2 slices). 


646 NUTRITION AND DIET 


B 

BREAKFAST: 
apple sy. virgo ner PocM RE Ocoee onlays Ob rk ere een 150 Gm 
SCOUT aris ence aeolian tnt See Rta ance nce ty Scitaat 50 Gm 
Brenda er So ae to, LSE ae See eee 60 Gm 
Batter tech i tee ota ks iGo eee eee 15 Gm 
SIYdi tia Pee ein eg eI SM OTe rons oP AS Mamib ong 20 Gm 
15% WU ie ere i ae i EE NRE SR evar Dh ty «i OR RIE 60 c.c 
Coffee 

Luncua: 
Boutllorteh terse Oe rate ewes Wa mer nee 180 c.c 
TERENCE Se Ee ee ee Saeco octamer esees 40 Gm. 
Ma VONNBISE Rs cys Se Poe htentc ia Tee ee OS cere 
Stain gibeansay.. ore a Aon Aone ee pe ee pera 100 Gm. 
Brea ee tena ohh are acter Ra ee ee eer ae 30 Gm 
1 BUN A CaN eee RE ne Ae ROU ge AEE Pare Shere Bueed 10 Gm 
Orangeie et. 6 Meee etic te May ope eee eC eee 250 Gm 
TAGE A eo a ReGen a eR SEE gh eS cee Pe ee PRE STC 50 Gm 

SUPPER: 
SOE ee See eam Coat ieand, Cera eC agt anit Ay 3 50 Gm 
1B AP oSi0 kk aptaali MRCS a a md ae ie bie Da lh: nin, eet licen 60 Gm 
Brbter eas ak ae ee ne hee a 15 Gm 
PRGA Ee Ae ype ch fyi Rak an eon rec RI secure acy i 
Sugantiey. scr nha ee a er ea ge lies A 20 Gm 
Mtl seep tener cee ier ead caren ore mises Lament: ec eed ee 60 c.c. 
BeCte ye ee 2 oa ners: Tnek Lat eee lobe Ane aide 100 Gm 
etivices: Pass. ss ao ie ae re ee eee A 40 Gm. 
French dressing...... A ee a ous ate om Oe 
TPAD DIG reverses cies 2 tee Ain cas in hye anys eee 150 Gm. 

EE Ot al CAlORles i occicee oc oazonshateay toe Ronee tee eee Re ET 


Calories 
wh 
83 
162 
120 
80 
39 


187 
17 
80 
80 
96 
83 


143 
160 
120 


80 
39 
40 


298 
72 


2,051 


The following specimen diets used by the author are somewhat 


in accordance with those of Pemberton. 


ARTHRITIS: SPECIMEN DIET 1 


BREAKFAST: 
Jorsmalligraperruits..te titles aie 
1 shirred egg with 3 slices crisp bacon 


1 whole wheat muffin with 1 tsp. butter................. 

1 cup coffee with 1 tsp. sugar and 2 tbsp. cream.......... 
DINNER: 

Average helping lean roast lamb or beef................. 

1 heaping tbsp. mashed or creamed potatoes 

3 heaping tbsp. buttered carrots........................ 

Average sized (14 solid head) lettuce salad with 2 tsp. 

French-dressing s:3 ses thee ee ee 

1 small corn muffin or medium sized slice bread........... 

Canned pears—2 halves 

14 tbsp. butter 


Protein Calories Total 


1 70 
11 235 
4 139 
3 148 
16 592-592 
23 111 
2 56 
1 18 
i 90 ~S 
3 80 
78 
59 
" 157 
37” «649 649 
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* 
SUPPER: Protein Calories Total 
A. h. minced liver; boil, mince and make sauce with 1 tsp. 20 133 
buttersand@ietsp atlours.y.1ees tne ae ee aon MS 45 
Mix and serve on 1 a. s. slice toast...................... Q 62 
A.h. beet greens or spinach with 4 hard.................. 5 95 
boiled egg; 14 slice bread or small biscuit................ 2 50 
Fruit cup (made with 14 m. s. orange and 14 large grape- 
SEU) Meee eee RE, leeds Ree sera elena 4 187 
Th ECCT Sb ces elgig oed at tee Rae ae Ree a en ites Ht 157 
40 729 729 
TIGRE S Soltis ROA oy iley altace ceca ae OS ECE aa ce ce 93 Aes 1,970 
SPECIMEN DIET 2 
BREAKFAST: Protein Calories Total 
Fresh pear, pineapple, strawberries or 14 m. s. orange..... 1 45 
ahs broiled ‘calves’ liver: I'tsp. butter. «4.00.5; ...5, 045 20 172 
NBSOnt Oledye ga Mt te a. eae bee heels ie Rees other mea hie 6 80 
PesriralsliCessbOas barsaneke: sb-he esas elm at Ahn 2 62 
1 cup coffee with 2 tsp. sugar and 2 tbsp. cream.......... 188 
29 nine 547 
DINNER: 
A.h. beef, lamb, fish or m. h. roast turkey or chicken........ 23 133 
Igitbspebolledarice yer. cvatatithchid0 aoksc Se aaa «aioe § 3 112 
A. h. cabbage or cauliflower with 3 tbsp. cream sauce..... 1 8 
2 91 
M. tomato salad with lettuce and 1 tsp. mayonnaise...... 3 85 


Balceds ly apiaraamins Sion nso tuce-e., waren ho erate oO ets Hina lane ba 


43 ne 781 
SUPPER: . 
1 egg omelet with 3 strips crisp bacon................... 11 235 
3h. tbsp. stewed celery; 14 tsp. butter.................. as 31 
1 M. half-ripe tomato broiled; 4 tsp. butter............. 3 65 
1 slice pineapple salad on lettuce with 1 tsp. grated cheese 
ANGLES eeln ly OUETA ISG aa tin Paice aie) «cho, ee senate yin ban ey aves 8 ie 152 
Mesrial mw holenwheat MUP occ ete te aeeale de ays dm nly greet! + ve pa 80 
iiglassibuttermillnye as etties ees Na oes seg eas sae hae 7 80 
24 veh 643 
TRGUCH, cero tao o uk ouctt GA 6 ORE. lena Ot Ee a a ee eae 96 1,971 
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CHAPTER XXIII 
DISEASES OF THE NERVOUS SYSTEM 


Nutritional failure is the source of a great deal of nervous disease; 
not necessarily of recognizable organic disease, but rather of the num- 
berless vague functional disorders which sometimes combine to produce 
what for want of a better diagnosis is called neurasthenia. Witness 
the polyneuritis with extensive nerve degeneration leading to complete 
disability which occurs in a pigeon deprived of vitamin B, and the 
miraculously rapid recovery which takes place when such a bird is 
given a few cubic centimeters of washings of bran or other food con- 
taining this vitamin. In man the polyneuritis of beriberi presents in 
like manner striking evidence of the nerve changes which may follow 
faulty diet. Deficiencies of smaller degree and less clear-cut will also 
produce nervous disease, to illustrate which McCollom has called 
attention to the restlessness and irritability seen in rats which have been 
fed on a diet lacking in protein. Such animals are nervous, restless, 
vicious and hard to tame, and when taken from the cage are likely to 
bite. On the other hand, other animals, even from the same litter, 
which have been properly fed are usually quiet and gentle, and can be 
picked up and handled without showing undue excitement. We can 
appropriately apply to man many of the lessons thus learned in animal 
experiment. Clinical experience shows that neurasthenics, gastro- 
intestinal invalids and other nervous people are frequently benefited 
and occasionally cured by a well balanced dietary regimen. 


THE PSYCHONEUROSES: THE REST CURE 


Dietary regulation with rest and psychotherapy is widely used in 
the treatment of psychoneurotic patients. Many minutely outlined 
regimens of this nature have been devised, the original and best known 
of which is the Wier-Mitchell rest cure. These cures are often of great 
value, but:no single method of treatment can be applied indiscrimi- 
nately to all patients; the general principles may be adopted, but the 
details of the treatment should be adjusted to the individual case. 
Three therapeutic factors should be combined: (1) complete physical 


and mental relaxation, (2) psychotherapy and (3) adequate nutrition; 
649 
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they cannot be separated. Before discussing the third, some con- 
sideration must be given the first two. 

Rest should as a rule be absolute. In the strictest regimen the 
patient is kept in bed under the care of a special nurse, and is permit- 
ted no visitors, no mail and no communication with the outside world 
except through the physician or nurse. It is understood that should 
any event of importance occur the patient will be told, but that other- 
wise he is to have no communication with his family or with any one 
else. To allay anxiety it is often advisable to permit. the nurse to 
communicate daily with the family in order to assure them that the 
patient is all right. At first no exertion whatever is permitted. 
Later, more and more activity is allowed, and toward the end of the 
rest period the patient is permitted to sit in a chair a while each day. 
During certain hours of the day it may be advisable to permit the nurse 
to read aloud from selected literature, but the reading period should 
never be sufficiently long to be exhausting. The literature should be 
prescribed by the physician, and should be of such nature as is calcu- 
lated to have the proper psychic influence. 

Psychotherapy, conscious or unconscious, administered by the 
nurse and physician, forms an important part of this treatment. In 
fact, Dubois, who has used this type of therapy extensively, has come 
to the conclusion that psychic influences form the most important 
feature of the cure. After the patient’s confidence has been gained 
by a thorough painstaking examination, the nature of his malady 
should be explained to him. He should be told that he is not so very 
different from the average person, that his troubles are not as big as 
they appear to him, and that within a reasonable time they will 
become less burdensome and perhaps even disappear. Confidence, 
frankness and encouragement are essential. The degree of success of 
the rest cure is often in direct proportion to the tact of the nurse and 
the ability of the physician to influence the patient and the amount of 
time he is willing to devote to it. Further details of the psychic 
feature of the rest cure cannot be discussed here, but its predominating 
importance is emphasized. The length of treatment should vary 
according to the nature and severity of the case; from four to eight 
weeks in a hospital or nursing home with another six or eight weeks of 
careful supervision elsewhere is usually necessary. ~ 

The dietary regulation of this method of treatment has a threefold 
object: (1) physiologic rest of the gastro-intestinal tract, (2) the cor- 
rection of nutritional deficiencies, and (3) the discipline and education 
of the patient. To accomplish the first, treatment is begun with a 
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very light diet, usually nothing but milk. Later, this is increased until 
the patient is taking relatively large quantities of ordinary wholesome 
food. The second object requires that the patient be given not only 
a well balanced diet which contains all nutritive essentials, but in 
many instances a sufficient excess to make up for previous chronic 
starvation. For the attainment of the third objective, patience, per- 
sistence and firmness are often demanded. The folly of many of his 
dietary phobias must be explained to the patient, and he should be 
required to eat the foods which are good for him but which he possibly 
does not like; he should be taught the type of diet which is best suited 
to the maintenance of health. 

In the beginning nothing but milk, say 6 ounces of cold milk every 
two hours from 7 a. m. to 9 p. m., should be given. Milk should be 
insisted on in spite of all possible objections. Before agreeing to its 
omission, the physician must satisfy himself that the patient is actually 
sensitive to milk proteins or that for other good reasons he cannot take 
this valuable food; such people are extremely rare, possibly two in a 
thousand. The reasons for thus insisting on milk are: (1) that it is an 
excellent article of food which every patient should learn to take; (2) 
that its use for a time will rest the stomach and intestines, and (3) that 
for those who are afflicted with phobias and notions, discipline in the 
very beginning is essential. Patients with vascular hypertension and 
those with threatened myocardial disease are often materially benefited 
by the milk diet. This should be continued for from four to seven 
days, at the end of which time other foods may be added. This 
additional food may be permitted gradually; or—and I have found this 
to work well—it may without warning be given as a full, well balanced 
meal which the patient is told that he must eat. Usually he is by this 
time hungry and will take the full diet gladly. The diet which follows 
should be distinctly individual and should depend on the patient’s 
needs and in a measure on his tastes. 

For the purposes of dietary regulation, two types of psychoneurotic 
patients are roughly recognized: (1) the thin, undernourished anemic 
person and (2) the over-fed, ruddy person, often with arteriosclerosis 
and arterial hypertension. Patients of the first group require an 
abundance of good food and should as a rule be subjected to forced 
feeding. Three full meals daily should be given, in which are included 
two helpings of meat and an abundance of fruits and green vegetables. 
Milk with the meals and between meals, and perhaps raw eggs after 
meals, should be given. Because of its blood-building qualities, liver 
as well as muscle meats should be included. Everything should be 
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done to stimulate the appetite; the food should be nicely prepared 
and appetizing, and it should be arranged on an attractive tray. 

The other type of patient should have a well balanced diet which 
meets but does not exceed his actual caloric needs. Emphasis should 
not be laid on any one particular food. Unless there is pronounced 
renal impairment, meat should not be excluded but should be per- 
mitted in moderation. An abundance of green vegetables and fruits 
are desirable. Below are given sample menus suitable for the two 
types of patients under consideration. Each regimen must be pro- 
ceded by the milk diet outlined above. 


REST CURE DIETS AND DAY’S SCHEDULE FOR UNDERNOURISHED 


PATIENTS 
If 
Calories 
6:30 Orange juice 
7:00 Warm sponge or tub bath 
8:00-8:30 Brrakrast: 
Strawberries peach or small orange 
2 heaping tbsp. oatmeal with 2 tsp. sugar and 2 tbsp. cream 
1 egg omelet 
1 plain muffin with 1 tsp. butter and 1 tbsp. honey 
pF] Xi he 081) ce ee ee aR te NRE Geet ox Oe Poa Oe yeaa, SG Pca a = 806 
9:30-10:30 Light massage 
10:30 SQ iglasses miles joo pe etaltel ts kis. alleles «Sey ya Oe ELS ein es ere 314 
Complete rest for two hours. 
1-2 DINNER: 


4 tbsp. cream of tomato soup with 2 saltines 

Average helping kidney stew 

Average sized baked potato with 1 tsp. butter 

2 heeping tbsp. lima beans 

Medium sized tomato and lettuce salad with 14 tbsp. mayonnaise 
2 corn muffins or 2 slices whole wheat bread 

1 tbsp. butter 

Prune souffle made with 13 cup stewed and seeded prunes and 

1 egg white 


Wi glagsemnillecn reenter: da oti Meath Sv eiaaes Cea eee ee eee 1,183 
Q-4 Rest and sleep 
4:00 2 glasses milk and 1 egg with 2 tsp. sugar, flavored and made into 
Mile SHAICES cide sfesd sane: Maituetsnta ee Hine eco me eeRe cohen ene eee 477 


5:30-6:30 SupPER: 
Creamed chicken giblets en casserole 
2 heaping tbsp. spinach 
Small lettuce salad with French dressing, 2 tsp. 


1 whole wheat muffin and 1% tbsp. butter ~S 
2h. tbsp: chocolate pudding 
Unglasemille.ci5 deen. he Alawar acai at Tene eee 923 
8:30-9:30 Light massage with alcohol rub 
9:30 » D glassmilk; Wegp al tspsugan inner crater eee eee ee 280 


eLotali (aaa wee 


10—10:30 
10:30 
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Calories 
‘Glass orange juice 
Warm tuk bath or sponge 


BREAKFAST: 
Large baked apple with 2 tbsp. cream 
4h. tbsp. oatmeal with 2 tsp: sugar and 2 tbsp. cream 
_ Soft boiled egg 
1 whole wheat muffin with 1 tsp. butter 
IRC JCOCOAM EN ee cee es ceo eae Toda ORO PELE ail ohe ee hud 1,062 
Light massage to entire body 
Egg milk shake (24 gl. milk; 2 tsp. sugar; 1 egg).................. 267 


10:30-11:30 Rest-sleep 


lp. m. 


2-4 p. m. 
4 p.m. 


5:30 or 6 


8:00 p. m. 


9:00 p. m. 


Total,. 


DINNER: 

A. h. roast beef 

2 h. tbsp. mashed potatoes 

2 h. tbsp. spinach with 1 hard boiled egg 

Small lettuce salad with 1 tbsp. Thousand Island dressing 

1 corn muffin or 1 slice whole wheat bread 

2h. tbsp. ice-cream 

28 glass milk with 4 tbsp. cream 

LSthspabuLten ror SenSonin ge Jete: Va aiihicty. oe otter aie eign 1,231 
Complete rest and quiet 
OUP LASSE AMAL ne tet ae eK RAR earn We ut mcienieel A oto PEO tle 314 


SUPPER: 

A. h. broiled liver with sauce made with 1 tsp. butter and 1 tsp. 

flour 

Asparagus, buttered (5 stalks) on toast (small); tbsp. butter 

Peach and pear salad on lettuce with 4 tbsp. mayonnaise 

1 muffin or slice of bread; 14 tbsp. butter 

2h. tbsp. rice pudding 

24 glass milk with 2 tbsp. cream 925 
Light soothing massage 44-1 hour 
Alcohol rub 
larger class not WMC etiasetilasine’s aiorerteen eles «sh case cma laylam aie | | Reo 


MN etate itaemtn Mi re Nak filha date sal od Leo eign oY) eens “alive ear aL.e asl Rese" s, > wRaMeR A Sine da 4,084 
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Calories 


Vg TA. 5s OPANGEM. Sop oop 4 ois pr 8 Dam 2 6 ee ere ee ene TEST 48 
Warm tub or sponge; alcohol rub 


BREAKFAST: 
4 large prunes with juice 
1h. tbsp. grapenuts with 1 tsp. sugar and 2 tbsp. cream 
A. h. creamed chicken livers on toast (boil, mince), mix with 
3 tbsp. cream sauce (use liquid) 
1 cup coffee with 2 tsp. sugar and 2 tbsp. cream............-. 880 


9:30-10:30 Light massage 


10:30 


1-2 p. m. 


2-4 p. m. 
4 p.m. 


5:30-6:30 


8:30 p. m. 
9:30 p.m. 


Oral asses, milk os dors ote ere aes RR RN eee ce ea 314 
Rest-sleep one hour or longer 


DINNER: 
one lamb chop 
Served with 1 m. s. half-ripe tomato broiled 
1m. s. baked potato; butter 1 tsp. 
3 heaping tbsp. creamed carrots, 2 whole wheat muffins 
3 small stalks celery; 3 large olives 
2h. tbsp. Spanish cream with 1 tbsp. whipped cream 


1 iglassamiulk=44 thsp.sbubterse. qeamcvcete- te meets eiteatester 1,237 
Quiet and complete rest 
2 glasses milk; 1 egg, 2 tsp, sugar made into milk shake......... ATT 
SUPPER: 


1 egg souffle (1 tsp. butter—make like fluffy omelet and bake in oven) 
2 tbsp. creamed potatoes 

2 heaping tbsp. string beans 

1% peach on lettuce as salad with cream dressing 

1 whole wheat muffin; 14 tbsp. butter 

2 heaping tbsp. chocolate custard made with 1 cup milk, 1 egg, 


1 heaping tsp. chocolate, 1 heaping tbsp. sugar............. 886 
Thorough massage to entire body and alcohol rub 4 to 1 hour 
Glass: hottmilke 4... eee ee, ie er a Ree 157 
MIRREN I ROS Man ac tecice 0-0. © Had sOncuso. cy OTS Gucci eacetel nd 3,999 
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REST CURE DIETS FOR PATIENTS WHO ARE WELL NOURISHED 


10-11 


11:00 


1-2 


2-4 


4:00 
4:30 


Cup hot water with juice of 14 lemon and 5 dried dates... 


Good warm bath 


BREAKFAST: 


Pesmalluonapelruit meee yt cae Sree ee 


_la.s. slice toast with 1 tsp. butter. 


Cup coffee with 1 tsp. sugar and 1 teeny CREAT eee cee 


Entire body massage with Swedish movements, very light 


for first 3 or 4 days 


QUSIASSC SRT We reece shen 1a. eP oP cays oe oA oe es 


Complete rest for 1 hour 


DINNER: 
Fruit cup (4% each orange and grapefruit)............ 


Small serving (1 slice) roast lamb, lean............... 
Pr spa Deel SreenssOG SPINACh wr ohm ye Gc ct cra es 
M. s. tomato salad with vinegar—2 large olives........ 
Ireorninatianawith. | tsps pULtetn e-toc 1c cei eek. 
OUNERLOSP Cap le. baplOGas vas ete dcye Sie oeey a daiiide weasel 
Pc lasspiitillle ee ede ase eae oe acy Morton ahars Gi anaes 


Rest 


Exercise in bed 4% hour 


Mol asanall Keevame oe rae earn acute ee occ eann inn 


5:30-6:30 SuprPER: 


MBS ITETE CN ire nee eater en acl “cc cect sesh melo skons err ee eres 
5 stalks asparagus on small slice toast; 14 tsp. butter.... 
ittbspasteamed cabbageysomn as ever. ci aa ceiicee att ets «2/40 
M. s. tomato and lettuce salad with vinegar..:........ 
Srsmrallestalksrceleryivns. cisarec tsi orks dee acnkae ees nays & 0 
lebranenatnewi tol tsps, DULCEE i... 0c) clone anes. meus 4 ms 
QtieaiepeOLan cece; emesis aes siasyat co agit ea cue ee « 
srlasoertllcm mmr acmriy yr acter ued «shy seteceprecriy yo +, © « wees 


8:30-9:30 Heavy (after several days) massage and alcohol rub 


9:30 


NO a SS anit cmb O Ue Mer M Rar LN ho. Sie ole elec binky ocd a fesue 


Protein Calories 


_ 


14 


15 


42 


Ze 1; 


133 


268 


314 
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"i Protein Calories 
6:30 a. m. Cup hot water with juice of 14 lemon and 4 dried figs.... . 4 252 
7:00 Warm tub or sponge bath with alcohol rub 
8-8:30. BREAKFAST: 
1 cantaloupe or 1 medium orange..................-- 2 
2 small bran muffins with 1 tsp. butter. ..............:. 4 
1 sauce dish of stewed tomatoes...7>..........--..- 
1 cup coffee with. 1 tsp. sugar and 2 tbsp. cream........ Q 
12 403 
9-10 Heavy (after few days) massage and Swedish movements 
and alcohol rub 
10:30 TL PLASS ALK ord he Exes ac aaa ac man Ae eo ae) ie ene ti 157 
Complete rest for one hour 
1-2 DINNER: 
Small- serving montatiishiccs gemserkens senate etcetera 11 
Smiallsbaked potatoes «sus deat. store son Parerd oasis oie ER eee Q 
yh thspenew young string beans. 7 =... -6ia ene 
DNS ESD eS QUIAS I teeta cia: Minch a ote ees dial ees Cob aride Ri te ee 1 
A. h. vegetable salad (cucumber, onion on lettuce with 
WIMESAT) sot. arenes atshioiy Meche re he eT ert ce eee 1 
1 corn muffin or average sized slice bread.............. Q 
lcheaping: thspilemontices cx. wap erde te eicie ee eeteaiere 
At class rail ka. hccts asain eee ery Pata ae ae ore a 
31 611 
Q-4 Complete rest 
4—4:30 Exercise in bed 
4:30 1 glass milk and 2 graham crackers............+.....0-.- if 157 
2 68 
5:30-6:30 SuprER: 
1 egg scrambled with 2 tbsp. tomatoes................. 6 
3 heaping tbsp. stewed celery...................-0000 il 
Average helping baked ‘egg plant. .......¢.05...... s045 1 
yy head lettuce salad with vinegar.................... 1 
1 slice whole wheat bread with 1 tsp. butter............ 3 
TAGU Py CUSEAIG Pals; wens cwecsisenoaty aoe Gott aoa eeremeane eee 
I plates pail le cass occre tas ce as ohh Lae tOoN ee e Ee 7 537 
8:30-9:30 Heavy massage with alcohol rub 
9:30 1 cup hot milk with 2 Uneeda biscuits................... 3 50 
31 812 
Ot aL G8 sews'd. east thus: Gy Mebane, Pe riats ho ot atone ceca ee REN aie 74 2,235 


Anorexia Nervosa.—Lack of appetite, amounting at times to actual 
repugnance toward food, may in nervous patients be so persistent as 
actually to endanger life. It is often very difficult to overcome. 
Isolation, complete rest, physical and mental, psychotherapy and the 
type of dietary regulation outlined above, all taken, together, are often 
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of benefit. Psychic influences predominate in the etiology of this 
trouble, and therefore carefully applied psychotherapy with patience 
and great firmness is necessary to overcome it. It may be necessary 
to use the stomach tube for forced feeding. Persistence through many 
months, even from six to eighteen, may be necessary. 

Migraine.—The type of headache which we know as migraine, or 
sick headache, is probably a vasomotor neurosis which occurs in 
persons with an underlying constitutional predisposition. Heredity is 
the only causative factor of which there is any definite knowledge. 
The patient’s family history practically always tells of headaches in 
parents and other relatives. While there is no other single etiologic 
factor of importance, it can be said that any physical or psychic 
disturbance, however trivial, may precipitate an attack in predisposed 
persons. In one it may be eye-strain; in another, worry or excitement, 
the menstrual upset, constipation or perhaps some gastro-intestinal 
trouble. Because nausea and vomiting are frequent accompaniments 
of the attack, the belief becomes firmly fixed in many of these patients 
that some error in diet is the responsible factor. It is necessary to 
combat this error. In spite of the prominent place which gastro- 
intestinal disturbance occupies among the symptoms, it seldom bears 
any etiologic relation to the disease. 

It is necessary to make a careful examination of the patient, 
and, since anaphylaxis is believed by some to be a factor in the produc- 
tion of migraine, it is well to test the patient for protein sensitization. 
If he is found to be sensitive to any particular food, this should be 
excluded from the diet. It is only in the rarest instances, however, 
that anaphylaxis forms the real basis of the trouble. 

Patients with migraine should always be warned against one-sided 
diets, which are usually chosen through prejudice. Great caution 
should be observed in assuming that any one food or group of foods 
is responsible. There is no dietary formula which is peculiarly suited 
to migraine. Idiosyncrasies should be considered, dietary errors 
corrected, and the patient then given a full, well balanced diet in which 
is included an abundance of milk and green vegetables. 

Psychic influences sometimes play a réle in the production of 
migraine, and when present they should be combated. 

The Epilepsies.—Epilepsy represents a clinical but not an etiologic 
entity. Although probably due always to some disturbance of the 
brain, the nature of these disturbances may be manifold. Before 
attempting to regulate the diet of an epileptic person, it is necessary 
that the true nature of his disease be recognized. Distinction should 

42 
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be clearly made between epilepsy on the one hand, and the convulsive 
seizures of hysteria, paresis, lead poisoning, uremia and chronic alcohol 
on the other. 

No metabolic disturbance can be said to be characteristic of epi- 
lepsy unless, as has been suggested, there is a disturbance in calcium 
metabolism. Epileptic patients are believed to be greatly benefited 
at times by the administration of calcium, and for this reason it is 
advisable to give foods, such as milk, which are rich in this element. 

Fasting as a therapeutic measure in epilepsy was first prescribed 
by Guelpa; recently it has been extensively used by an osteopathic 
practitioner, who has claimed for it highly beneficial results. No food 
is given for a number of days, and there follows a ketosis, to which the 
merit of this treatment, if there be any, is credited. More recently 
the same thing has been accomplished by a diet poor incarbohydrate 
and protein and high in fat—the so-called ketogenic diet. Among the 
more favorable reports which have appeared is one from Peterman,’ 
of the Mayo Clinic, who writes: ‘The results from treatment have 
been very encouraging. Of the thirty-seven patients treated, nineteen 
are now entirely free from attacks.” On the other hand, Weeks? and 
his associates have seen no benefit from such a diet. They conclude: 


The therapeutic value of fasting was tried in epileptic patients for three weeks. 
Epileptic seizures ceased during the fast in only 30 out of 64 instances, but in general 
the observations confirm those of previous writers that the attacks are more or less 
diminished during this time. We have interpreted this result as an accidental phe- 
nomenon, such as can easily be produced in epileptics by a variety of psychic and other 
influences, and not as a genuine therapeutic benefit . . . These diet tests have afforded 
no indication of a metabolic element in epilepsy. On the practical side, the most 
important conclusion is that any kind of healthful mixed diets may be used in the 
management of epilepsy. 


The ketogenic diet used by the proponents of this form of therapy 
is merely one which contains a small amount of protein, an extremely 
small amount of carbohydrate and a very large amount of fat. The 
protein must be enough to meet the patient’s minimal daily nitrogen 
need, say for an adult, 0.75 Gm. per kilogram and for a child from 1 to 
2 Gm. per kilogram, and sufficient fat to produce marked ketosis. 
To accomplish this, large amounts of butter, cream and olive oil must 
be given. 

The tendency of many epileptic patients to improve for a time after 
any new treatment is instituted makes judgment as to the value of this 
proceedure difficult. The consensus of opinion among conservative 
clinicians seems to be that this treatment is without permanent 
therapeutic value. 
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There is apparently no one type of diet suitable for all epileptic 
patients. Each patient must be carefully examined, his dietary habits 
of the past analyzed, and a simple, easily digested, well balanced diet 
tentatively prescribed. Occasionally it is found that the attacks are 
less frequent when certain articles, such as meat for instance, are 
eliminated. The physician should be guided largely by experiment 
with the individual patient rather than by generalization. It should 
be added, however, that the beneficial influence of a lactovegetarian 
diet seems fairly well founded on experience. It is never wise to elimi- 
nate meat entirely without good reason, but there are many patients 
who have fewer attacks and as a rule do well on the type of lacto- 
vegetarian diet given on page 406. 

The physician should see to it always that the diet provides all 
essentials, and that the patient is not permitted to suffer from any 
form of dietary deficiency. In addition, certain general rules as to 
eating should be insisted on. The meals should be regular, and if 
possible should be taken slowly when the patient is not in a hurry. 
As arule, the lightest meal should be taken in the evening. 


DISEASES OF THE SPINAL CORD 


Tabes Dorsalis.—The type of diet suited to the patient with this 
disease depends entirely on the extent of his disability. As a rule, 
a simple, well balanced wholesome diet such as has been advised for 
the normal person is suitable. In the more advanced stages it is often 
advisable to give the patient frequent feedings, say five meals daily, 
and to restrict him to the simpler, more easily digested foods. In 
restricting the food, however, care should be taken to see that he gets 
enough nourishment and that all essential elements are included. 
The constipation which frequently accompanies this disease can in a 
measure be prevented by an abundance of vegetables and fruits. It 
is not necessary to interdict coffee, tea, and alcohol altogether, but 
these should be taken sparingly. It is sometimes necessary to combat 
phobias which the patient may have concerning the harmful effect. of 
certain articles of diet, such for instance, as meat. 

What has been said above of tabes dorsalis applies also to other 
manifestations of syphilis of the cord, to Friedreich’s ataxia and to 
acute and chronic myelitis. The necessity for preserving the patient’s 
strength applies with equal force in these diseases as in other forms of 
acute and chronic illness. 

Chronic Progressive Bulbar Palsy.—This condition requires special 
comment because of the necessity for permitting the affected muscles, 
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particularly those of deglutition, as much rest as possible, while at the 
same time the patient’s nutrition is preserved at the highest possible 
level. Difficulty in swallowing intensifies the problem. Milk in any 
form, eggs, raw or soft-boiled, cereals with cream, and other highly 
nutritious foods in a liquid or semisolid state should be given. Meat, 
when permitted, should be thoroughly ground and preferably given in 
the form of a puree. Carbohydrates should be largely in the form of 
' gruels, as these are swallowed more easily than dry bread. Some of 
these patients swallow semisolid food better than liquids. Later in 
the illness, when the patient can no longer swallow, he should be 
nourished through the stomach tube, but this method of feeding should 
be postponed as long as possible. A little coffee once daily may be 
permitted, but as a rule caffeine-containing drinks and alcohol are 
undesirable. 

Combined Sclerosis——Combined sclerosis of the cord usually 
occurs in patients who are anemic and of low vitality. Just what 
relation the anemia bears to the disease of the cord is hard to say, but 
unquestionably factors which combat the anemia will often retard or 
even altogether stop the progress of the nerve degeneration. For this 
reason it is advisable to give these patients a diet which is rich in good 
protein, especially muscle meats and liver. This type of diet is out- 
lined in the chapter on secondary anemia. The cord changes seen 
in pernicious anemia require, of course, the type of diet suitable for 
that disease. This will be found on page 635. 

Neuritis.— Whether multiple or single, neuritis is often due to some 
constitutional disturbance. The suitable diet therefore is the one 
which should properly be given for the underlying disease. The possi- 
bility of gout and diabetes should be borne in mind. The fact that 
vitamin deficiency when carried to an extreme degree results in nerve 
degeneration should not be lost sight of in the treatment of neuritis, 
for it is not beyond the range of possibility that mild degrees of chronic 
vitamin deficiency can cause this type of disease. For this reason the 
patient’s dietary habits should be carefully studied for evidences of 
deficiency in vitamin or mineral content. If such deficiencies are found, 
they should be corrected and the patient given a full, well balanced 
diet in which milk and the leafy portion of green vegetables form an 
important part. What has just been said of neuritis in general appliés, 
of course, to that particular form known as sciatica. 

Neuralgias.—Neuralgia is likely to appear in patients whose 
vitality is low. Many of these are sufferers from chronic nutritional 
failure, and for this reason they are sometimes benefited by a full well 
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balanced diet in which is included an abundance of protein, the 
leafy portion of vegetables, milk and cream and perhaps cod liver oil. 

Diseases of the Brain.—Such diseases as cerebral hemorrhage, 
thrombosis, tumor, abscess and syphilis are not influenced by any 
particular type of diet. The extent of the patient’s debility should 
determine the kind and quantity of food and the frequency of the 
feedings. 
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CHAPTER XXIV 


DISEASES OF THE SKIN AND OF THE ENDOCRINE ORGANS 


SKIN DISEASES 


The dietary instructions given the patient with skin disease are, 
as a rule, based on tradition rather than on reason. In no part of the 
science of nutrition is there today greater need for rationalism. When 
we read in the older textbooks that ringworm of the scalp can be cured 
through the omission of certain foods and that sycosis is due to too much 
meat, and then today hear statements of the beneficial influence of 
special diets in eczema, psoriasis, acne rosacea and other skin diseases, 
statements which are based on little better experimental and clinical 
evidence than those of the older writers, we begin to suspect that many 
of the latter day views may perhaps miss the mark by just as wide a 
margin as did those of a generation ago. If we did not understand so 
well the nature and treatment of impetigo contagiosa and of syphi- 
litic roseola, I suspect that these also would be subjected to attempted 
dietary regulation. In this field of therapy opinion has been molded 
by a small amount of fact and a world of fancy. 

The facts at our disposal are these: Anaphylaxis is accompanied by 
urticaria and other skin manifestations; diabetes, and possibly gout, 
are occasionally complicated by dermatitis; pellagra and other defi- 
ciency diseases are accompanied by dermatoses; and digestive disorders, 
without regard to any particular food or type of diet, may be accom- 
panied by erethema and other related skin manifestations. Beyond 
this there is serious question as to whether any skin disease is produced 
or made worse by any particular food. It is sufficient in the vast 
majority of skin diseases to prescribe wholesome regular habits with a 
simple well balanced diet, such a diet as will best promote the person’s 
general health. 

Following this diatribe against traditional views, it seems best that 
some brief discussion be given of certain recently expressed opinions 
based largely on clinical investigation. = 

Eczema.—Kczema is usually the manifestation of a hitherto latent 
dermal susceptibility. It may be produced by the widest variety of 
irritants, both internal and external. The belief that it represents at 


times a disturbance of carbohydrate metabolism has, in the opinion 
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of many dermatologists, the support of clinical experience. McGlas- 
son,’ in his recent studies on blood sugar, found that there are selected 
dermatoses of toxic character in which hyperglycemia is a salient 
feature, and he concluded that carbohydrate restriction, particularly 
in the eczema of infants, is of definite value. The weight of this 
evidence, however, is lessened by our lack of knowledge as to what 
actually constitutes hyperglycemia; many of this writer’s figures fall 
well within the normal blood sugar limits. Schamberg, in discussing 
McGlasson’s paper, stated that in his own investigations he did not 
find any marked deviation from the normal blood sugar in 500 cases of 
dermatoses among adults. Viewing this subject purely in the light of 
clinical experience, many dermatologists feel that there is sound reason 
for restricting carbohydrates in eczema. On the other hand, there are 
just as many, among which are included Haldane-Davis and other 
English writers, who have been unable to see any benefit whatever in 
carbohydrate restriction. 

Another view of the relation of diet to eczema is taken by Scham- 
berg and Brown,” who found excessive uric acid values in the blood 
of patients with eczema and dermatitis. Forty-four per cent of 
their patients showed hyperuricacidemia, which led them to state that 
“an excess of uric acid in the blood unaccompanied by a rise in the 
other nitrogenous constituents is far more common in the patients with 
eczema and dermatitis than among patients ill of various diseases.” 
They gave their patients a purin-poor diet, such a diet as is advised for 
gout, and reported unusually satisfactory results. Diametrically 
opposed to this is the opinion of Michael,* whose studies on normal 
persons and patients with eczema led him to conclude that a disturb- 
ance of purin metabolism does not play a réle in this disease. This 
worker found that uric acid, urea and creatinin are not dermal irritants, 
and he expressed the opinion that the improvement in eczema which 
may sometimes accompany a purin-free diet can be construed in other 
ways than by its influence on the uric acid of the blood. From similar 
investigations, Michael and Nicholas‘ write: ‘Thus we conclude from 
the data obtained from these patients with eczema that they differ in 
no essential way from the results in normal persons recorded by other 
investigators.” One is tempted to conclude that perhaps after all the 
patient with eczema requires merely a wholesome, well balanced diet, 
and that rigid restriction of any kind, whether it be of carbohydrate or 
protein, is unnecessary. 

Psoriasis.—This disease has been attributed to nitrogen retention, 
and it is believed by some dermatologists, notably by Schamberg,® 
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that a low protein diet is of benefit. This author expresses the opinion 
that severe psoriasis is accompanied by a profound state of protem 
undernutrition due to the fact that the scales which are being con- 
stantly exfoliated consist of pure protein. He believes that the benefit 
achieved by a nitrogen-poor diet in psoriasis is due to the fact that the 
small amounts of protein thus eaten are utilized solely for normal wear 
and tear, and that none is left for the manufacture of cutaneous scales, 
a view which fails to accord with our general knowledge of protein 
metabolism. And, too, if it were possible to weigh for a day all the 
scales from a patient with severe psoriasis, it is doubtful that they 
would be found to represent more than a gram of protein. The belief 
that patients with psoriasis are benefited by a low protein diet does not 
appear to be well founded; for a critical survey of clinical experience 
would lead one today to conclude that diet is without influence on the 
course of the disease. 

Acne Rosacea.—This is due to an abnormal flushing of the face, 
which is dependent in turn on vasomotor instability. Alcohol will 
produce it, and it is possible that hot drinks, particularly tea and coffee, 
will do the same. Clinical experience would indicate that this disease 
may come also from gastro-intestinal disturbances of almost any 
nature, but not necessarily from any particular food. Highly seasoned 
foods may so upset the stomach as to lead reflexly to circulatory dis- 
turbance in the skin, and the same may be said of fried foods, rich 
desserts and condiments. The diet suitable for this disease, then, is 
obviously a simple one which includes no fried or very greasy foods, no 
condiments or highly seasoned dishes and no tea or coffee or other 
hot drinks. It should consist largely of milk, cereals with cream, 
eggs and other easily digested nutritious foods. 

Acne Vulgaris.—This eruption can perhaps be attributed to the 
same type of dietary indiscretion which is believed to contribute to 
acne rosacea. Gross violations of hygiene, and particularly irregu- 
larity in the time of eating, are believed to be responsible. A rational 
diet such as is outlined above for acne rosacea is suitable. 

Erythema.—Erythema multiforme is probably due to several 
different toxins. Some of the so-called erythemas may represent a 
manifestation of anaphylaxis, others may result from toxins generated 
in the intestinal tract, while still others are due to unknown causes and 
physical agents. No particular type of food beyond the normal 
rational diet is demanded. When the experience of the patient indi- 
cates with reasonable certainty that a particular food, shell fish for 
instance, produces erythema, then that food should be eliminated from 


DISEASES OF THE SKIN AND OF THE ENDOCRINE ORGANS 665 


the menu. The danger here is that imagination may get the best of 
both patient and physician and lead to the unnecessary elimination of 
many valuable foods. 

Dermatitis. Dermatitis represents merely an inflammation of the 
skin which can be due to the widest variety of causes, internal or 
external. No single dietary regimen is invariably suitable. From a 
nutritional standpoint, the only thing of value is to be sure that the 
patient has not diabetes. A simple well balanced diet is advisable. 
It is said that the patient with dermatitis should avoid alcohol, tea, 
coffee and tobacco. The same can be said of any other disease. 
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Addison’s Disease.—This disease is often accompanied by a 
deficiency in gastric juice, which demands not merely the adminis- 
tration of hydrochloric acid by mouth, but some care in the choice of 
food. Diarrhea may become an exceedingly distressing symptom; 
I have known a patient with Addison’s disease to die during the gastro- 
intestinal upset which followed gross indiscretions in diet. For this 
reason it is advisable that the patient be limited to such simple articles 
of diet as milk, cereals with cream, soft boiled or poached eggs, toast 
with butter, tender meats and any of the simpler desserts, such as 
rice or tapioca pudding. 

The great prostration which accompanies not only true Addison’s 
disease, but also those vague states of weakness which may be related 
to this disease, can to a small extent be combated by a highly nutritious 
wholesome diet. The stimulating effect of protein often adds to the 
patient’s comfort. He should be given meat at least once daily, two 
eggs and a liberal quantity of milk. When vomiting or diarrhea 
become severe, it may be necessary to withhold all food for a time. 

Simple Goiter—This has been discussed among the deficiency 
diseases. 

Exophthalmic Goiter.—This type of goiter is accompanied by such 
a rapid metabolic rate that in order to prevent the destruction of his 
own tissues, the patient should be given an amount of food which 
under other circumstances would be regarded as excessive. The diet 
should be a well balanced one such as any normal person should eat, 
but its total caloric value should be increased in accordance with the 
elevation of the metabolic rate. A patient whose metabolic rate is 
150 per cent of the normal should increase his caloric intake 50 per 
cent or more. Boothby® believes that to meet the patient’s nutritive 
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needs 75 per cent or more should be added to the basal metabolic 
requirement and DuBois,’ in quoting the calculations of Sturgis, 
reached a similar figure, 84 per cent. 

The effort should be to preserve nitrogen equilibrium, and to this 
end the protein quota of the diet should be emphasized. It is believed 
by some that intestinal putrefaction plays a prominent réle in this 
disease, and the suggestion has been made that all meats be elimi- 
nated from the diet; this is not in accordance with present day clinical 
experience. Patients with exophthalmic goiter should eat an abun- 
dance of good protein in which is included a fairly liberal quantity of 
meat. 

Milk, cereals with cream, fruits and green vegetables should form 
an important part of the diet. Patients with goiter have a lowered 
tolerance for glucose, and for this reason they should not be given too 
much sugar; when there is glycosuria, the carbohydrate quota of the 
diet should be reduced somewhat. 

Vomiting and diarrhea may become distressing, in which case the 
diet should be restricted to the simplest foods, such as milk and 
cereals. Care should be taken, however, that food restriction is not 
carried too far. 

These patients can be much more satisfactorily nourished if at 
rest in bed. Absolute rest is essential in the severer cases. The type 
of treatment which has been outlined for the rest cure of nervous 
patients, with full emphasis on the personality of physician and nurse 
and its influence on the patient’s morale, is appropriate here also. 

Myxedema.—This condition is not amenable to dietary regulation; 
indeed, patients with this disease are sometimes made much worse 
by mistaken dietary restriction. The increased weight of myxedema 
patients is not due to overeating and cannot be corrected by a restricted 
intake. Borderline myxedema and obesity should be clearly dis- 
tinguished; the rigid curtailment of food necessary for the latter 
should not be advised for the former. 
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CHAPTER XXV 
THE FEEDING OF SURGICAL PATIENTS 


By Barney Brooks, M. D. 


VANDERBILT UNIvERsITY, NASHVILLE 


It is well at the outset to emphasize that this chapter deals only 
with the matter of nutrition so far as it is related to conditions uni- 
versally accepted as purely surgical in nature. It is worth while calling 
attention to the fact that the period of application of purely surgical 
procedures is much too short for the institution of changes of feeding 
meant to be more or less permanent. Eating and drinking are quite 
as much a part of an individual’s personality as clothes and cleanliness, 
and it is too much to hope to be able to institute changes in lifelong 
habits in so short a period as that which is usually immediately asso- 
ciated with purely surgical therapeutic methods. It is obvious that 
patients requiring surgical treatment may be affected by other mala- 
dies which must be taken into consideration in every individual case. 
It often happens that a patient with severe diabetes or nephritis may 
develop another disease purely surgical in nature, and require surgical 
treatment. In such an instance the proper administration of food 
must be determined by a consideration of principles applicable to 
more than one condition, and the indications for a particular article 
of nutrition may be absolutely contradictory. The article of nutri- 
tion in question must be given or withheld according to the relative 
severity of the relatively opposite needs. It is also apparent that 
some patients have diseases which require surgical intervention and a 
long or permanent remote postoperative dietary regimen. This 
regimen may be even more important than the surgical operation as, 
for example, in such a condition as ulceration of the stomach or duo- 
denum. It is not my purpose to deal with the nutrition of patients 
suffering from a combination of diseases nor to discuss the proper 
dietary regimens indicated during periods remote from surgical 
operations. a 

In general, it may be said that all patients requiring surgical 
therapeutic procedures need the maximum of food and fluids. In a 
group of patients in which there is either potential or active infection 


in the peritoneal cavity, the need of nourishment is not less, but the 
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ill effects of its administration may at times more than offset the ill 
effects of its omission. It would seem, therefore, as if the feeding of 
surgical patients might well be considered under two heads: (1) the 
principles underlying the proper nutrition of all patients requiring 
surgical therapeutics, and (2) the principles underlying the neces- 
sity of restricting foods in patients having potential or active infection 
of the peritoneum, which obviously includes all patients undergoing 
abdominal operations. 


I. DIET OF PATIENTS BEFORE AND AFTER OPERATION 


Every patient who undergoes a surgical operation must pass 
through a period of serious disturbance in nutrition. The mere con- 
templation of the necessity of an operation may markedly disturb the 
patient’s appetite for both food and water. His admission to 
the hospital puts him in a new environment and subjects him to the 
necessity of taking nourishment in a manner entirely different from 
his previous custom. The possible ill effect of this radical change in 
environment is made manifest by the fact that a great many well 
persons suffer considerable nutritional disturbance from “visiting.”’ 
The succession of events constituting the actual surgical operation are 
such as to influence seriously the general nutrition. There is an 
absence of food beginning even before the operation and continuing at 
least during the period of nausea and vomiting. The administration 
of an anesthetic is almost universally attended by a considerable loss 
of body fluid, together with a considerable upset in the normal mech- 
anism of nutrition. The anesthetic itself should be considered as the 
administration of a drug with toxic properties, and it has been definitely 
shown that the toxicity of an anesthetic is distinctly increased in per- 
sons with an inadequate carbohydrate reserve. Every operation is 
attended with loss of blood and followed by a wound which is the 
source of more or less pain and discomfort. It is, therefore, apparent 
that any one who is operated on must have a considerable amount of 
disturbance in nutrition. It is remarkable how often this condition is 
not anticipated. It much more frequently happens that the surgeon, 
instead of carrying out measures in anticipation, waits until the con- 
dition is apparent and then institutes curative measures. Forexample, 
some surgeons administer glucose in some form-as a routine post- 
operative procedure entirely unappreciative of the fact that the glucose 
could have been much more successfully administered before operation. 
The same thing might be said of fluids. Fortunately, surgeons are 
rather generally getting away from the old idea that patients who are to 
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undergo operation must be thoroughly purged, thus producing further 
grave loss of fluids. 

The most important principle to keep in mind in the feeding of 
surgical patients, therefore, is that every possible means should be 
employed to preserve or actually increase the state of nutrition 
immediately preceding a surgical procedure. Patients on whom 
operations are to be performed should, therefore, be given additional 
food and fluid as nearly as possible up to the time of operation. The 
particular articles of food which should be given in abundance are 
carbohydrates and water. One of the best preoperative preparations 
which the patient can have is a pitcher of water and a box of candy. 

As to the time elapsing between the cessation of taking food or water 
by mouth and the beginning of the operation, the most important 
consideration is the amount of food or fluid which the stomach actually 
contains at the time the administration of the anesthetic is begun. The 
normal stomach is usually empty five hours after the ingestion of food. 
There is, therefore, no reason for withholding food for a period longer 
than twelve hours before operation if the stomach empties itself in 
almost normal time. Fluids, particularly water, may be given even 
until two or three hours before operation. When the stomach does 
not empty in normal time as, for example, in such a condition as 
pyloric obstruction, it is much better to keep up the administration of 
food and fluids until not more than twelve hours previous to operation 
and to remove whatever the stomach may contain with a stomach tube 
just before the administration of the anesthetic is begun. As for the 
character of the food given during the period in which an operation is 
contemplated, there is no necessity to restrict the patient to any food 
or fluid which is not universally accepted as good nourishing food easily 
digested without leaving a large residue. 

The patient who is being prepared for the usual surgical operation, 
therefore, requires no restriction of food or fluids. The usual supper 
may be given the evening before an operation contemplated in the 
morning, or breakfast may be given if the operation is planned for the 
afternoon. If the patient is already in a state of poor nutrition, or if 
it can be foreseen that the nature of the operation will result in pro- 
longed abstinence from food, increased feeding of carbohydrates, 
especially sugars, is indicated as preoperative preparation. ~ 

There can be no routine postoperative diet; such a postoperative 
routine is used too much. After operation patients are likely to be put 
through a stage of broth, albumins, fruit juices and such food prepara- 
tions as are often distasteful to them. This practice often prolongs the 
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period of nausea and vomiting. In general, it may be said that when 
the time comes for the patient to take food, he is usually able to take 
any good, wholesome, well cooked food preparation which appeals to 
his appetite. After any operation other than a gastro-intestinal 
operation, the patient should be given as nearly as possible the same 
diet he received before operation, at the earliest time at which he will 
take it. If the patient is not inclined to take food during the first 
twenty-four hours after the operation, it is usually best to give him 
nothing but water until he is willing to take at least a soft diet. Forc- 
ing unpalatable liquids during a period of nausea and vomiting often 
defeats the purpose for which they were intended. It is usually pos- 
sible to supply ample body fluid by giving water by rectum or salt 
solution subcutaneously. 


Il. DIET IN ABDOMINAL OPERATIONS 


In surgical patients with active infection of the peritoneal cavity 
or in all abdominal operations in which there is possibility of contam- 
inating the peritoneum, the importance of withholding food and fluids 
by mouth for the purpose of preventing intestinal peristalsis outweighs 
the importance of supplying nutrition. It is perhaps better for all 
patients undergoing an abdominal operation not to receive food or 
fluids by mouth for a period of from twenty-four to forty-eight hours 
following operation. It is perhaps desirable not to give any food or 
fluid by mouth for a period of a week or ten days to patients with 
extensive infection of the peritoneum who were well nourished at 
the beginning of the disease. During the period in which nothing is 
given by mouth, whether this period is short or long, abundant body 
fluid must be supplied by hypodermoclysis and proctoclysis. Patients 
who show the manifestations of severe lack of adequate carbohydrates 
should receive glucose intravenously. 

After any abdominal operation the time at which it is proper to 
begin the administration of food is perhaps more important than the 
character of the food given. In general, the indications for withholding 
food or fluids by mouth are those on which is based a conclusion as to 
the state of the peritoneal cavity as regards infection. In the usual 
simple abdominal operation, as, for example, the removal of the appen- 
dix or gallbladder, the patient may be given food or fluids by mouth 
in from thirty-six to forty-eight hours after operation if examination of 
the abdomen reveals no signs of peritoneal irritation and if the pulse 
rate has progressively decreased since the time of operation. Those 
who continue to show an increased pulse rate, increased abdominal 
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tenderness or continued nausea and vomiting should not be given food 
and fluids by mouth. After abdominal operations on patients in 
whom there is an existing infection of the peritoneum or in whom 
there is more or less contamination of the peritoneum during the 
operation, food and fluids by mouth are usually best withheld for even 
a longer period than from thirty-six to forty-eight hours. In these 
patients the manifestations of spreading infection in the peritoneal 
cavity are the best means of determining the time of the beginning of 
the administration of nourishment. When the clinical manifestations 
are such as to indicate no considerable infection of the peritoneal 
cavity or that existing infection has become safely localized, fluids 
may be given. It is always best to begin with water given frequently 
in small amounts. If the patient is given water for a period of from 
eight to twelve hours and there is no evidence of increasing peritonitis, 
then fluids containing food substances may be added in the form of 
broth, albumin water or fruit juices. If such food-containing fluids 
are not well borne, it is often best to discontinue them and give the 
patient only water until such time as he is able to take soft solid foods. 
After the patient is able to take a soft diet, it is always safer to restrict 
him to such foods as are universally recognized as nourishing and 
easily digested until he has completely recovered from the operative 
procedure, that is, for a period of at least three weeks. 
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SPECIAL METHODS OF FEEDING 


Special methods of feeding are sometimes useful during a critical 
period, but they seldom suffice long as the only method of nourish- 
ment. They may save life, but they should be looked on always as a 
temporary makeshift. 

Gavage.—Feeding through a tube introduced into the stomach 
may be used when there is difficulty in swallowing, or when for other 
reasons the patient is unable to eat or refuses to take food. The 
stomach tube passed in the usual manner or a small tube passed through 
the nose may be used. The latter method is usually preferable if this | 
form of feeding is to be continued long. 

Nasal Feeding.—The small duodenal tube carrying a long wire 
stylet is passed through the nose and pharynx until the mark on the 
tube indicates that it has reached the stomach. The stylet is with- 
drawn, and if the tube is to remain in the stomach it can be attached 
to the nose and cheek by means of adhesive tape. Care must be taken 
in the case of unconscious patients to be sure the tube is not in the 
larynx. I shall never forget the whistling sound which came from 
the end of the tube when, as an intern, I once passed a stomach tube 
into the larynx of a drunken man. 

Any liquid food is suitable. Milk should be the chief food, to 
which may be added eggs, cream and sugar in reasonable quantities. 
Thin gruels and bouillon may also be used. The food is forced through 
the tube by means of a syringe (50 cc.) or by gravity from a funnel or 
a gravity flask. A three-way syringe has been devised for this purpose. 
If the tube is kept in place, feedings should as a rule be at intervals of 
from two to four hours, a half pint to a pint to be given each time. 
After each feeding the tube should be cleansed by the passage of a 
little water and then air. Recently I nourished a patient with an 
atypical chronic tetanus very satisfactorily by this means. For 
several days swallowing was impossible, but we were able via the nasal 
route to keep the patient well supplied with food and water. 

Duodenal Feeding.—This kind of feeding was devised by Einhorn 
for cases in which it is desirable to rest the stomach. He recom- 
mends it particularly for severe gastric or duodenal ulcer, for intense 
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nausea or vomiting and for pronounced gastric atony. The Einhorn 
or other tube devised for this purpose is passed into the duodenum in 
the usual manner, and may be permitted to remain in place for a time. 
The presence of the tube in the duodenum can usually be recognized 
by the slight tug which is felt when the tube is gently drawn on or by 
the color and alkaline reaction of the aspirated fluid. The same 
character of liquid food should be used as that advised above for 
nasal feeding. 

I have not been able to find duodenal feeding the great advantages 
which have been claimed for it. A patient with peptic ulcer who 
requires this type of alimentation should have the benefit of operation. 
The same can be said of gastric atony; for atony or gastrectasia of 
great degree is usually the result of mechanical obstruction which 
requires operation for relief. The weight of small amounts of food in 
the stomach is never a cause of gastric atony, nor will it make this 
condition worse. Patients with simple gastric atony can be fed much 
more comfortably in the usual way (see page 525). 

The Nutrient Enema.—This furnishes a valuable means of giving 
both food and water to the patient who for any reason cannot be 
adequately fed by stomach. There are, however, definite, limits both 
as to the quantity and the kind of food which may be given in this 
manner; these limits should be clearly recognized by the physician. 
Instances are recorded in which patients were kept alive for long 
periods of time by means of nutrient enemas, but it can safely be said 
that the usefulness of this method of feeding is as a rule limited to a 
few weeks, say from two to six. Patients nourished solely in this 
manner get at best only from one-fourth to one third of the nutriment 
necessary to meet their basal needs. The balance comes from the 
oxidation of their own tissues. The injected material does not go 
beyond the ileocecal valve, unless perchance that valve is incompetent, 
and all absorption therefore as a rule takes place in the colon. Since 
the large intestine is intended chiefly as a reservoir in which no appreci- 
able digestion takes place and from which only water and salts are 
normally absorbed, its usefulness as an organ of nutrition is obviously 
limited. 

There is little or no utilization of protein given by rectum. The 
older formulas for nutrient enemas usually included such protein faads 
as milk and eggs, but the rationale of this will not stand scrutiny. 
Boyd! reported results which indicated that ‘“‘ Protein food, even when 
predigested and with salt added, is very poorly absorbed in rectal 
feeding.’ Short and Bywater? concluded from their studies that 
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practically none of the protein of peptonized milk and eggs prepared 
in the ordinary manner was utilized. They suggest that if any nitrogen 
food is absorbed from the large intestine it must be in the form of 
amino-acids, and that therefore the further the protein cleavage 
products are split in the process of predigestion the greater the chance 
of utilization. It would appear that commercially prepared amino- 
acids—or those of milk which has been peptonized a full twenty-four 
hours, may possibly be of value for rectal feeding. 

The nutritive value of fats given by enema is doubtful. The 
authors just quoted think they are of little if any value. At any rate, 
there is no necessity for adding fats to the nutrient enema, since 
glucose is easily utilized and will accomplish just as much. Alcohol 
in dilute solution (up to 2 per cent) is readily absorbed and is utilized. 
It gives nothing, however, which is not supplied equally well by 
glucose. 

Glucose is promptly absorbed from the colon and is readily utilized. 
It is the one food which is of unquestionable value in the nutrient 
enema. It should be administered in strengths of from 5 to 10 per 
cent. Stronger solutions may cause discomfort. It may be given as 
pure dextrose or as commercial corn syrup. 

It is unnecessary to give here the older formulas containing milk 
and eggs, for such foods when given by rectum are not only of no 
nutritive value to the patient, but they may also add to his discomfort. 
Something may be accomplished by the addition to the nutrient enema 
of commercially prepared amino-acids or skimmed milk which has been 
peptonized for a full twenty-four hours, but even the value of these is 
yet to be demonstrated. 

The available facts, then, concerning nutrient enemas would indi- 
cate that it is seldom if every advisable to include in them anything 
other than water, glucose and sodium chloride. The most satisfactory 
form of rectal nourishment is a 5 per cent solution of glucose in tap 
water. This may be given in daily injections of a pint each or con- 
tinuously by the Murphy drip. By means of the latter method, as 
much as 2 quarts of fluid may be given daily under favorable circum- 
stances. This amount will carry comfortably from 100 to 150 Gm. of 
glucose with a caloric value of from 400 to 600. 

For its success this method requires careful technic. The solution 
should be kept reasonably warm and should be permitted to flow at 
the rate of from 30 to 40 drops to the minute. Certain additional pre- 
cautions are advisable for all rectal feeding. The ordinary enema 
should be given with the patient on his left side or with the foot of the 
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bed elevated; the tube, well lubricated, should be inserted about 5 or 6 
inches, and the vessel containing the fluid should be not more than 
2 feet above the level of the nozzle. The fluid should be given warm. 
When abdominal distress is caused or the enema cannot be retained 
the addition of a little opium, say about 10 drops of laudanum, will 
often give relief. The rectum must be kept clean, and for this reason 
a cleansing enema of physiologic salt solution should be given once each 
day. 

Subcutaneous Feeding.—Subcutaneous feeding of carbohydrates 
and fats holds something of promise, but the amount of food which 
may be given this way is inconsiderable. At present I cannot regard 
this method of feeding as of practical value. 

Intravenous Feeding.—This is of limited but of definitely practical 
value. It should not be attempted except when feeding by other 
routes is not possible. Protein cannot be effectively given in this 
manner except in the form blood serum; this can be used in emer- 
gencies, but, of course, has definite limitations. The danger of ana- 
phylaxis is too great to permit of the continued use of serums from 
other species. Fat should not be given intravenously because of the 
danger of embolism. The only foodstuff which can be used for this 
method of feeding is carbohydrate in the form of dextrose. 

Woodyatt, Sansum and Wilder* have shown that man can utilize 
a relatively large amount of glucose if it is given in appropriate amounts 
and at the proper rate. They gave intravenously solutions of from 
10 to 50 per cent strength at a fixed rate so that the patient received 
not more than 0.85 Gm. of glucose per kilogram of body weight per 
hour. At this rate all of it was utilized, and it was possible to give an 
amount of glucose which in caloric value (6,048 calories for a 70 Kg. 
man) was double the man’s basal requirement. If a larger amount 
per hour per kilogram was given, diuresis was produced and sugar 
appeared in the urine. A glucose solution of 4.5 per cent is isotonic 
with the body fluids, but in order to give enough nourishment in this 
manner stronger solutions should be used. It is best perhaps to give 
a 10 per cent solution of dextrose in physiologic salt solution. A 
special pump has been devised by Woodyatt* for intravenous injections 
into experimental animals, by means of which solutions can be delivered 
at a definitely fixed rate. 

In the intravenous administration of glucose solutions en 
precautions should be rigidly observed: 1. There should be absolute 
asepsis. The solution should be prepared on the day used from 
freshly distilled water and should be thoroughly autoclaved. 2. All 
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tubing and utensils used should be chemically clean as well as aseptic. 
3. The injection should be given slowly. For a man of 70 Kg. not 
more than 60 Gm. of glucose per hour should be given, that is, 600 ce. 
of a 10 per cent solution. 
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COOKING 


It is not the province of this book to attempt the teaching of cooking 
or the preparation of food. Physicians who advise their patients con- 
cerning diet, however, are frequently called upon to criticize the prepa- 
ration of food and to offer suggestions; for not infrequently a patient 
suffers from nutritional failure because the food at his disposal is poorly 
prepared, unappetizable and perhaps indigestible. The following brief 
suggestions are made to the physician who finds it necessary to offer 
constructive criticism to those who are responsible for the feeding of 
patients. 

Cereals and Gruels.—Cereals are best cooked in a double boiler. 
They should be cooked over the fire for ten to fifteen minutes and then 
placed in a double boiler and steamed until thoroughly cooked. Most 
cereals are cooked too short a time. Oatmeal, for instance, develops a 
better flavor if cooked for two to three hours or more. Gruels should 
be thin, not too sweet, nor too highly flavored, and they should be 
served very hot. 

Vegetables.—Vegetables which are properly cooked are not only 
attractive in appearance and more appetizing, but they are likely to 
have better food value. The effort, therefore, in cooking vegetables 
should be to preserve not only their attractiveness and flavor but also 
their principal nutritive ingredients, sugar, vitamins, and minerals. 
For the preservation of contained vitamins vegetables should be pro- 
tected as much as possible from the air during the process of cooking, 
and the water in which they are boiled should be made moderately acid 
with vinegar; acidity seems to protect especially Vitamin C. It is 
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advisable too, to boil the water a short time before the vegetables 
are placed in it in order to remove if possible the contained oxygen. 

There are three general methods of cooking vegetables: baking, 
steaming and boiling. Baking when suitable is the method of choice, 
since there is no loss of soluble material and no greater destruction of 
unstable substances than by any other methods. The majority of 
vegetables, however, must either be steamed or boiled in water. They 
should not be cooked too long and they should be served as quickly as 
possible. 

The following is the method of choice for the commoner vegetables: 
(Hygeia). (April, 1924.) 


Bake Steam Boil (in open kettle) 
Trish potatoes Sweet potatoes Spinach 
Sweet potatoes Squash - Green peas 
Squash Parsnips Green beans 
Carrots Cabbage 
Yellow wax beans Brussel sprouts 
Beets Cauliflower 
Spinach White turnips 
Green peas | Yellow turnips (Rutabagas) 
Green beans Onions 
| Red cabbage. 


Meats.—Meats should be roasted, broiled or boiled. Only very 
tender meats should be roasted or broiled. When prepared in the 
latter manner, meat should quickly be browned upon both sides on a 
hot griddle and then broiled in an oven until properly cooked; that is, 
well-done, medium or rare. In general, the rule should be: rare to 
medium for beef; well done for lamb, veal and chicken. Tough meats 
should be placed in boiling water in order to prevent the juices from 
escaping and then “simmered”’ until the meat is tender. If the water 
bubbles it is too hot. The time required for thorough cooking varies 
with the amount and quality of the meat. 

Preparation of Raw Beef.—Scraped beef may be served as a liquid 
or semi-solid food. A round steak is best utilized for this purpose. 
The pulp should be obtained by scraping the raw meat with a wide 
knife; it should then be rolled into thin patties and seared on a hot 
griddle upon either side and served piping hot. > 

Soups and Broths.—A meat stock is best prepared by using any 
suitable meat and boiling it for a long time; the fat,is removed by 
skimming and the meat particles by straining through a wet cloth. 
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This stock should form the basis of the soups or broth to which there 
may be added cereal, barley or rice. Well-cooked vegetables cut into 
small pieces may also be used to thicken the stock. 

Eggs.—Eggs play a very important part in any dietary. They 
should always be fresh, and should be cooked at as low a temperature 
as possible in order to keep them from becoming tough. For soft 
boiling, the egg should be placed in boiling water for from three to five 
minutes; or the vessel containing the boiling water may be immediately 
removed from the stove and the egg permitted to remain therein ten 
minutes. 

To be hard boiled, the egg should be placed in warm water which is 
gradually brought to a boil, and then kept at boiling temperature for 
about ten minutes. 

Beverages.—The usual beverages served in the sick-room consist 
of lemonade, orangeade, grape juice, and gingerale. A combination 
of flavors gives a more pleasing taste and it is advisable to prepare 
such a mixture when the aim is to please the palate. For instance, a 
little lemon juice, pineapple juice or grape juice added to an orangeade 
improves the flavor. 

Milk Drinks.—Drinks that are given for the purpose of materially 
increasing the caloric intake should consist largely of milk, milk and 
cream mixtures or milk and egg preparations. Milk shake should be 
made of rich milk, and either whole egg or egg albumen; it should be 
flavored with vanilla, cinnamon or any extract of choice and sweetened 
to taste. 
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Tasup 1.—Graded Average Weight in Pounds of Men of Different Statures at Various Ages 
[Copied from Table IV of “ Medico-actuarial mortality investigations.” 
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*This table is taken from Davenport, C. B.: Body Build and Its Inheritance. 
Carnegie Inst. Washington, Publication 329, 1923. 

The Height-Weight-Age Table for boys of school age will be found in the Chapter 
on the School Child, page 234. 
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Taste la.—Graded Average Weight in Pounds of Women of Different Statures at 
Various Ages* 
_ [Copied from Table IX of “‘Medico-actuarial mortality investigations.”’] 
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* This table is taken from Davenport, C. B.: Body Build and its Inheritance, 
Carnegie Inst. Washington, Publication 329, 1923. 

The Height-Weight-Age Table for girls of the school age will be found in the 
Chapter on the School Child, page 235. 
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SURFACE AREA 


For determining surface area by the DuBois method see Chart 
on page 60. 
PREDICTION FORMULA FOR BASAL METABOLISM 


The following tables were prepared by Harris and Benedict* 
for the convenient prediction of the basal metabolism of men and 
women when age, height and weight are known. A discussion of 
the accuracy of these tables together with the formulas on which they 
are based was given on page 61. The figures in the body of the tables 
express calories. Table 2 (for men) and Table 4 (for women) concern 
body weight only; Table 3 (for men) and Table 5 (for women) concern 
age and height. The figures from two Tables; 2 and 3 for men; and 
4 and 5 for women, must be used together. The sum in each instance 
will give the predicted basal metabolism. 


Examples: 
Man. Woman. Woman. 
77.2 Kilos 77.2 Kilos, 62.3 Kilos. 
27 Yrs., 172 Cm. Height 22 Yrs., 166 Cm. Height 66 Yrs, 162 Cm. Height. 
From Table 2........ 1,128 From Table4...... 1,393 From Table 4....... 1,251 
From Table3........ 678 From Tabled....... 204 From Table5....>.<. —9 


Predicted calories.... 1,806 Predicted calories.. 1,597 Predicted calories... 1,242 


* Harris, J. A., and Benedict, F. G.: Biometric Study of Basal Metabolism in Man, 
Carnegie Inst. Bull. 279. 
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TasiE 2.—Factor for Body-weight in Men 


534 | 535 | 537 | 538 | 540 | 541 | 542 | 544) 545 
548 | 549] 551 | 552 | 553] 555 | 556] 557} 559 
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644 | 645 | 647] 648 | 650 | 651 | 652') 654] 655 
658 | 659} 661 | 662 | 663 | 665 | 666 | 667} 669 
672 | 673 | 674 | 676 | 677 | 678 680] 681] 683 
685 | 687} 688 | 689} 691 | 692] 694 | 695 | 696 


754 | 755 | 757 | 758 | 760 | 761 | 762 | 764} 765 
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850 | 852 | 853 | 854] 856 | 857 | 859) 860] 861 
864 | 865 | 867 | 868] 870 | 871 | 872] 874 | 875 
878 | 879 | 881 | 882] 883 | 885 | 886] 887] 889 
892 | 893 | 894 | 896] 897] 898] 900] 901 | 903 
905 | 907 | 908} 909} 911 | 912 | 914} 915 | 916 


933 | 934] 936 | 937] 988 |. 940 | 941 | 942) 944 
947 | 948 | 949 | 951 | 952 | 953 | 955 | 956 | 958 
960 | 962 | 963 | 964 | 966] 967 | 969] 970} 971 
974 | 975 | 977 | 978 | 980] 981 | 982 | 984] 985 
988 | 989 | 991 | 992] 993] 995 | 996 | 997] 999 
1002 | 1003 | 1004 | 1006 | 1007 | 1008 | 1010 | 1011 | 1013 
1015 | 1017 | 1018 | 1019 | 1021 | 1022 | 1024 | 1025 | 1026 
1029 | 1030 | 1032 | 1033 |°1035 | 1036 | 1037 | 1039 | 1040 
1043 | 1044 | 1046 | 1047 | 1048 | 1050 | 1051 | 1052 | 1054 
1057 | 1058 | 1059 | 1061 | 1062 | 1063 | 1065 | 1066 | 1068 
1070 | 1072 | 1073 | 1074 | 1076 | 1077 | 1079 | 1080 | 1081 
1084 | 1085 | 1087 | 1088 | 1090 | 1091 | 1092 | 1094 | 1095 
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Taste 2.—Factor for Body-weight in Men (Continued) 
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TaBLE 3.—Factor for Stature and Age in Men 


Yrs. 


151 | 614 } 607 
152 | 619 | 612 
153 | 624 | 617 


593 
598 
603 
608 
613 
618 


587 
592 
597 
602 
607 
612 
617 
622 
627 
632 
637 
642 
647 
652 
657 
662 
667 
672 
677 
682 
687 
692 
697 
702 
707 
712 
717 
722 
727 


580 
585 
590 
595 
600 
605 
610 
615 
620 
625 
630 
635 
640 
645 
650 
655 
660 
665 
670 
675 


680° 


685 
690 
695 
700 
705 
710 
715 
720 
725 
730 
735 
740 
745 
750 
755 
760 
765 


21 | 22 | 23 | 24 | 25+| 26 | 27 | 28 


566 


29 | 30 


553 


68 
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TaBLE 3.—Factor for Stature and Age in Men (Continued) 


Yrs. 


31 


646 
551 
556 
561 
566 
571 
576 
581 
586 
591 
596 
601 
606 
611 
616 
621 
626 
631 
636 
641 
646 
651 
656 
661 
666 
671 
676 
681 
686 
691 
696 
701 
706 
711 
716 
721 
726 
731 
736 
741 
746 
751 
756 
761 
766 
ql 
776 
781 
786 
791 


| 32 


539 
544 
549 
554 
559 
564 
569 
574 
579 
584 
589 


33 


34 


35 


519 
524 
529 
534 
539 
544 
549 
554 
559 
564 
569 
574 


| 36 


612 
517 
522 
527 
532 
537 
542 
547 
552 
557 
562 
567 
572 
577 
582 
587 
592 
597 
602 


506 
511 
516 
521 
526 
531 
536 
541 
546 
551 
556 
561 
566 
571 
576 
581 


37 | 38 


499 
504 
509 
514 
519 
524 
529 


492 
497 
502 
507 
512 
517 
522 
527 
532 
537 
542 
547 
552 
557 
562 
567 
572 
577 
582 
587 
592 
597 
602 
607 
612 


39 | 40 


485 
490 
495 
500 
505 
510 
515 
520 
525 
530 
535 
540 
545 
550 
555 
560 


4 
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TasLeE 3.—Factor for Stature and Age in Men (Continued) 


Yrs, 


at | 42/43 | 44 | 45 | 46 | 47 | 4s 


49 


50 


479 
484 
489 
494 
499 
504 
509 
514 
519 
524 
529 
534 
539 
544 
549 
554 
559 
564 
569 


472 
477 
482 
487 
492 
497 
502 


507 


512 
517 
522 
527 
532 
537 
542 
547 
552 
557 
562 
567 


465 
470 


458 
463 
468 
473 
478 
483 
488 
493 
498 
503 
508 
513 
518 
523 
528 
533 
538 
543 
548 
553 
558 
563 
568 
573 
578 
583 
588 
593 
598 
603 
608 
613 
618 
623 
628 
633 
638 
643 
648 
653 
658 
663 
668 
673 


678 | 


683 
688 
693 
698 
703 


452 
457 


445 
450 
455 


438 
443 
448 
453 
458 
463 
468 
473 
478 


431 
436 
441 
446 
451 
456 
461 
466 
471 
476 
481 
486 
491 
496 
501 
506 
511 
516 
521 
526 
531 
536 
541 
546 
551 
556 
561 
566 
571 
576 
581 
586 
591 
596 
601 
606 
611 
616 
621 
626 
631 
636 
641 
646 
651 
656 
661 
666 
671 


425 
430 
435 
440 
445 
450 
455 
460 
465 
470 
475 
480 
485 
490 
495 
500 
505 
510 
515 
520 
525 
530 
535 
540 
545 
550 
555 
560 
565 
570 
575 
580 
585 
590 
595 
600 
605 
610 
615 
620 
625 
630 
635 
640 
645 
650 
655 
660 
665 


689 
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Tas.E 3.—Factor for Stature and Age in Men (Continued) 


ot | 52 | 53 54 


151 | 411 | 404 | 397 | 391 | 384 | 377 | 370 
152 | 416 | 409 | 402 | 396 | 389 | 382 | 375 
153 | 421 | 414 | 407 | 401 | 394 | 387 | 380 
154 | 426 | 419 | 412 | 406 | 399 | 392 | 385 
155 | 431 | 424 | 417 | 411 | 404 |-397 | 390 
156 | 436 | 429 | 422 | 416 | 409 | 402 | 395 
157 | 441 | 434 | 428 | 421 | 414 | 407 | 400 
158 | 446 | 439 | 4383 | 426 | 419 | 412 | 405 
159 | 451 | 444 | 438 | 431 | 424 | 417 | 410 
160 | 456 | 449 | 443 | 436 | 429 | 422 | 415 
161 | 461 | 454 | 448 | 441 | 434 | 427 | 420 
162 | 466 | 459 | 453 | 446 | 439 | 432 | 425 
163 | 471 | 464 | 458 | 451 | 444 | 437 | 431 
164 | 476 | 469 | 463 | 456 | 449 | 442 | 436 
165 | 481 | 474 | 468 | 461 | 454 | 447 | 441 
166 | 486 | 479 | 473 | 466 | 459 | 452 | 446 
167 | 491 | 484 | 478 | 471 | 464 | 457 | 451 
168 | 496 | 489 | 483 | 476 | 469 | 462 | 456 
169 | 501 | 494 | 488 | 481 | 474 | 467 | 461 
170 | 506 | 499 | 493 | 486 | 479 | 472 | 466 
171 | 511 | 504 | 498 | 491 | 484 | 477 | 471 
172 | 516 | 509 | 503 | 496 | 489 | 482 | 476 
173 | 521 | 514 | 508 | 501 | 494 | 487 | 481 
174 | 526 | 519 | 513 | 506 | 499 | 492 | 496 
175 | 531 | 524 | 518 | 511 | 504 | 497 | 491 
176 | 536 | 529 | 523 | 516 | 509 | 502 | 496 
177 | 541 | 534 | 528 | 521 | 514 | 507 | 501 
178 | 546 | 539 | 533 | 526 | 519 | 512 | 506 
179 | 551 | 544 | 538 | 531 | 524 | 517 | 5114 
180 | 556 | 549 | 543 | 536 | 529 | 522 | 516 
181 | 561 | 554 | 548 | 541 | 534 | 527 | 521 
182 | 566 | 559 | 553 | 546 | 539 | 532 | 526 
183 | 571 | 564 | 558 | 551 | 544 | 537 | 531 
184 | 576 | 569 | 563 | 556 | 549 | 542 | 536 
185 | 581 | 574 | 568 | 561 | 554 | 547 | 541 
186 | 586 | 579 | 573 | 566 | 559 | 552 | 546 
187 | 591 | 584 | 578 | 571 | 564 | 557 | 551 
188 | 596 | 589 | 583 | 576 | 569 | 562 | 556 
189 | 601 | 594 | 588 | 581 | 574 | 567 | 561 
190 | 606 | 599 | 593 | 586 | 579 | 572 | 566 
191 | G11 | 604 | 598 | 591 | 584 | 577 | 571 
192 | 616 | 609 | 603 | 596 | 589 | 582 | 576 
193 | 621 | 614 | 608 | 601 | 594 | 587 | 591 
194 | 626 | 619 | 613 | 606 | 599 | 592 | 586 
195 | 631 | 624 | 618 | 611 | 604 | 597 | 591 
196 | 636 | 629 | 623 | 616 | 609 | 602 | 596 
197 | 641 | 634 | 628 | 621 | 614 | 607 | 601 
198 | 646 | 639 | 633 | 626 | 619 | 612 | 606 
199 | 651 | 644 | 638 | 631 | 624 | 617 | 611 
200 | 656 | 649 | 643 | 636 | 629 | 622 | 616 


55 | 56 | 57 | 58 


364 
369 
374 
379 
384 
389 
394 
399 
404 
409 
414 
419 
424 
429 
434 
439 
444 
449 
454 
459 
464 
469 
474 
479 
484 
489 
494 
499 
504 
509 
514 
519 
524 
529 
534 
539 
544 
549 
554 
559 
564 
569 
574 
579 
584 
589 
594 
599 
604 
609 


59 


357 
362 
367 
372 
377 
382 
387 
392 
397 
402 
407 


60 


350 
355 
360 
365 
370 
375 
380 
385 
390 
395 
400 
405 
410 
415 
420 
425 
430 
435 
440 
445 
450 
455 
460 
465 
470 
475 
480 
485 
490 
495 
500 
505 
510 
515 
520 
525 
530 
535 
540 
545 
550 
555 
560 
565 
570 
575 
580 
585 
590 
595 
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Taste 3.—Factor for Stature and Age in Men (Continued) 


Yrs. 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 


Cm. 
151 | 343 | 337 | 330 | 323 | 316 | 310 | 303 
152 | 348 | 342 | 335 | 328 | 321 | 315 | 308 
153 | 353 | 347 | 340 | 333 | 326 | 320 | 313 
154 | 358 | 352 | 345 | 338 | 331 | 325 | 318 
155 | 363 | 357 | 350 | 343 | 336 | 330 | 323 
156 | 368 | 362 | 355 | 348 | 341 | 335 | 328 
157 | 373 | 367 | 360 | 353 | 346 | 340 | 333 
158 | 378 | 372 | 365 | 358 | 351 | 345 | 338 
159 | 383 | 377 | 370 | 363 | 356 | 350 | 343 
160 | 388 | 382 | 375 | 368 | 361 | 355 | 348 
161 | 393 | 387 | 380 | 373 | 366 | 360 | 353 
162 | 398 | 392 | 385 | 378 | 371 | 365 | 358 
163 | 403 | 397 | 390 | 383 | 376 | 370 | 363 
164 | 408 | 402 | 395 | 388 | 381 | 375 | 368 
165 | 413 | 407 | 400 | 393 | 386 | 380 | 373 
166 | 418 | 412 | 405 | 398 | 391 | 385 | 378 
167 | 423 | 417 | 410 | 403 | 396 | 390 | 383 | 
168 | 428 | 422 | 415 | 408 | 401 | 395 | 388 
169 | 434 | 427 | 420 | 413 | 406 | 400 | 393 
432 
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TaB_E 4.—Factér for Body-weight in Women (Continued) 
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Tape 5.—Factor for Stature and Age in Women 


151 | 181 
152 | 183 
153 | 185 
154 | 187 
155 | 189 


167 
169 


162 
164 
166 
168 
170 
172 
173 
175 
177 
179 
181 
183 
185 
186 
188 
190 


158 
160 
161 
163 
165 
167 
169 


153 
155 
‘157 
159 
160 
162 
164 
166 
168 
170 
172 
173 
175 
177 
179 
181 
183 
184 
186 
188 
190 
192 
194 
196 
197 
199 
201 
203 
205 


a1 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 


148 
150 
152 
154 
156 
158 
159 
161 
163 
165 
167 
169 
171 
172 
174 
176 
178 
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Tasty 5.—Factor for Stature and Age in Women (Continued) 


Yrs. 


31 | 22 33 | 34 | 35 36 | 37 | 38 | 39 | 40 


134 | 130 
132 
138 | 133 
135 
137 
139 
141 
143 
144 
146 
148 


154 
156 
157 
159 


163 
165 


170 
172 
174 
176 
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TaB_e 5.—I actor for Stature and Age in Women (Continued) 


Yrs. | 41 | 42 | 43 | 44 | 45 | 46 
Cm. | 

151} 88 | 83/ 78] 74| 691 64 
152 | 89'/ 85] 80] 751 71/1 66 
153 | 91| 87/ 82/ 77| 73] 68 
154 | 93/ 881 84] 791 741 70 
155/ 95| 90| 86] 81! 761 72 
156 97 92 87 83 78 73 
1571 99| 94] 89} 85] 80] 75 
158 | 101 | 96] 91] 87 | 82| 77 


47 | 48 | 49 | 50 


46 
47 
49 
51 
53 
55 
57 
58 
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TasieE 5.—Factor for Stature and Age in Women (Continued) 
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Yrs.| 51 | 62 | 63 | 54 | 55 | 56 | 57 
| | 
151 41 36 31 27 22 17 13 8 
15 


58 | 59 


108 | 103 
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| Yrs.| 61 | 62 63 64 65 66 67 
Ps We ee de eee cee 
Cm. 

151 (7 =6.) —11-| —15))°—20))) =25 —29 | —34 
15204) 13 18 ae —27 | —382 
{sso a — te | 6 —26 | —30 
154 | —0 | — 5°) —10 | —14.1, —19 —24 | —28 
155 sey eee Soya ee en aya 7 ellbe | e 
156 ge) — 7 = 6 —11 | =15 | =20 —25 
157 5 1|/—4{|—9) —14 | -18 | —23 
158 i 2|—2)| =—-7 | —12| —16 | ~21 
159 9 AN S00) — Syl 10) 15 | 19 
160 ip 6 1} = Saree | 13> = 17 
161 13 8 Bhi oe Tec 6) | — Tt LS 
162 14 10 5 o|—4|])—9]| —14 
163 16 12 G OP ee Acmuan il 
164 18 13 9 (el (eae Baers) eal) 
165 20 ity, 1l 6 1|/-3]-8 
166 ae 17 12 8 3|,—-2|)-6 
167 24 19 14 10 HS o|;-—4 
168 26 21 16 Ml Tt 2|-—3 
169 27 23 18 13 9 4;—-1 
170 29 25 20 15 ie 6 1 
171 31 26 22 M7; 12 8 3 
Wr 33 28 24 19 14 10 5 
173 35 30 25 21 16 ll 7 
174 37 32 27 23 18 13 9 
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68 | 69 | 70 


—43 
—41 
—40 
—38 


—48 
—46 
—44 
—42 
—4l1 
—39 
—37 
—35 
—33 
—3l 
—30 
—28 
—26 
—24 
—22 
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TaB_e 6.—Table of Equivalents 
lkilogram = 2.2046 pounds 
1 pound = 453.6 grams 
1 ounce = 28.3 grams 
1 liter = 61.027 cubic inches 1.7068 pints 
1 gram-calorie = 0.425 kilogram-meters of mechanical energy 
1 meter = 3.2809 feet 
1 kilometer = 0.6214 miles 
1 teaspoon Fluid = 5cc.or 4 fluid ounce 
1 dessertspoon Fluid = 10c.c.or 14 fluid ounce 
1 tablespoon Fluid = 1l5c.c.or fluid ounce 
1 ordinary cup Fluid = 250 c.c. or 8 fluid ounce 
1 tumbler or glass Fluid = 250 c.c. or 8 fluid ounce 
1 cordial glass Fluid = 20c.c.or 2% fluid ounce 
1 sherry glass Fluid = 30c.c. or 1 fluid ounce 
1 cocktail glass Fluid 75 c.c. or 214 fluid ounce 
1 claret glass Fluid = 120 c.c. or 4 fluid ounce 
1 champagne glass Fluid = 135 c.c. or 414 fluid ounce 
ABBREVIATIONS 
as = average. 
a. h. = average helping. 
c. = cup. 
d. = diameter. 
dsp. = dessertspoon. 
h. = heaping. 
m. = medium. 
sq. = square. 


tbsp. = tablespoon. 
tsp. = teaspoon. 
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736 NUTRITION AND DIET 


The following table of “Standard Portions’? was prepared by 
Prof. Irving Fischer* and is published here through his courtesy. 
Tasty 9.—Table of Foods Giving the Weight (in Grams, Ounces and Rough Measure) of a 


“Standard Portion” of Each Food and the Number of Calories in That ** Portion” 
in the Form of Proteid, Fat and Carbohydrate 


ES, baie Per Cent of 
Calories 
“Portion” Contain- 
Name of Food ing 100 Calories 4 5 
~ n 
Roughly Described : E " E 2 
6|6|&/a|o2 
Cooked Meats 
pret Ee ee So ke SE eee ee 
*Beef, round, boiled (fat), 1099f...| Small serving...... 36 1.3 | 40 |60 | 00 
*Beef, round, boiled (lean), 1206+..| Large serving...... 62 2.2} 90 |10 00 
*Beef, round, boiled (med.), 1188}.| Small serving...... 44 1.6 | 60 |40 00 
*Beef, 5th right rib, roasted, 1538.) Half serving....... 18.5} .65| 12/88 00 
*Beef, 5th right rib, roasted, 1616}.| Small serving...... 32 Le Sy) Soe eS 00 
*Beef, 5th right rib, roasted, 1615}.| Very small serving.| 25 .88) 18 |82 | 00 
*Beef, ribs boiled, 11697.......... Small serving...... 30 Tal | ei Ws 00 
*Beef, ribs boiled, 11707.......... Very small serving.| 25 .87| 21 |'79 00 
LCalves toot jelly; asspurchasedsw. |uacm- cielo eerste 12 | 4 19 |00 | 81 
{Chicken, as purchased, canned....| One thin slice...... Q7 .96| 23 (77 00 
{Lamb chops, boiled, edible portion, 

AVEDA eens rere mises eters se we One small chop....| 27 .96) 24 |76 | 00 
iLambwlegyroaste. 2 sea +t oc ee Ordinary serving...) 50 1.8 | 40 |60 00 
*Mutton, leg, boiled, 11847....... Large serving...... 34 1.2 | 35 |65 | 00 
*Pork, ham, boiled (fat) 1174¢....| Small serving...... 20.5} .73| 14 186 00 
*Pork, ham, boiled, 1192f......... Ordinary serving...| 32.5} 1.1 | 28 |72 00 
*Pork, ham, roasted (fat), 14847...) Small serving...... Q7 .96| 19 |81 00 
*Pork, ham, roasted (lean), 1511}. .| Small serving......| 34 LSE SS Gian Oo 
tTurkey, as pur., canned......... Small serving...... 28 .99| 23 |77 00 
*Veal, leg, boiled, 1182}.......... Large serving......| 67.5] 2.4 | 73 |27 | 00 

Uncooked meats 
{Beef, loin, edible portion, average 

(lest) oes | arctic, bocce Ordinary serving...| 50 | 1.8 | 40 |60 | 00 
tBeef, loin, edible portion, average 

GD). eee ier IES EN Small serving...... 80 j~1.1 | 22 |78 | 00 
tBeef, loin, porterhouse steak, 

edible morstayin. \.dus sterner Small steak........ 36 LS (32) G68 00 
tBeef, loin, sirloin steak, edible 

POLtlONSAY:. ccs. eee oe Small steak........ 40 1.4 | 31 |69 00 
{Beef, ribs, lean, edible portion, 

AVETA PE 5; tiers epee rere ei. ee Ordinary serving...| 52 | 1.8 | 42 |58 | 00 
{Beef, round, lean, edible portion, ~ 

BVECTALEC® «.;.sje 2 ia sane Ordinary serving...| 63 2.2| 54 |46 00 
{Beef, tongue, edible portion, aver- 

DPE saissso, vid exodus SA er ee Ordinary serving...| 62 | 2.2 | 47 |53 | 00 
1 TENG Mos Sena aceacs db aad neo aa 395 |14 78 |22 | 00 
{Chicken (broilers), edible portion, 

AVELA CC: 5. 5,5.ccnshonensl ot ee eee Large serving...... 90 3.2 | 79 |21 00 


aa 


* Fischer, Irving, Practical Dietetics, Jour. A. M. A. 48, Apr. 20, 1907. 
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~ Tasir 9.—Table of Foods Giving the Weight (in Grams, Ounces and Rough Measure) of a 
“Standard Portion” of Each Food and the Number of Calories in That “Portion” 


in the Form of Proteid, Fat and Carbohydrate (Continued) 
sae Ee a 


“a ane Per Cent of 
; alories 
*Portion”’ Contain- 
Name of Food ing 100 Calories - 
. ~ 
Roughly Described eZ 8 3 8 £ 
Ea soe hea ae 
Co Oot aie eae oree 
Uncooked meats (Continued) 
tClams, round, in shell, edible por- 

ELOMSEAMELAT Corer shoo. falco s Twelve to sixteen. .|210 7.4 | 56 8 36 
tCod, whole, edible portion....... Two servings...... 138 4.9 | 95 5 00 
tGoose (young), edible portion, 

BOVELA SC rs ieee) eis ts Assoc Ass Half serving....... 25 .88) 16 |84 | 00 
{Halibut steaks or sec., edible por- 

BLOT EA VICTAL Sires xk Ade vt Coco ole Ordinary serving...| 81 2.8 | 61 |39 | 00 
{Liver (veal), as purchased, average} Two small servings.| 79 | 2.8 | 61 |39 | 00 
{Lobsters, whole, edible portion, 

LV OLE OC mae tee thew Sele ete e enche tt Sse Two servings...... 117 | 4.1] 78 |20 2 
{Mackerel (Spanish), whole, edible 

DONOR GA Ved. 6 oon on atl Ordinary serving...| 57 Q. 50 |50 00 
{Mutton leg, hind, lean, edible por- 

TOM, VIEL ALC Sane ne a roo Gat erect Ordinary serving...| 50 | 1.8 | 41 |59 | 00 
tOysters, in shell, edible portion, 

BELA EM sei rie Te tes) 2 One dozen......... 193 | 6.8 | 49 |22 | 29 
{Pork, loin chops, edible portion, 

BVELALOM see ne aetesan ce Very small serving.| 27 .97| 18 |82 | 00 
{Pork, ham, smoked, lean, edible 

portion, av. be. .| Small serving...... 36 1.3 | 29 /|71 00 
tPork, bacon, eke iene fat, 

(a4 05 eh ofa rset: 2c Oe ee Pee Small serving...... 15 .58| 6 |94 | 00 
{Salmon (California), ant. sec., ed. 

OLAV Ae ea ere eee aia Small serving...... 42 | 1.5 | 30 |70 | 00 

Shad, whole, edible portion, aver- 

ED as Beara svt aaa. Sco arb vars Ordinary serving...| 60 | 2.1 | 46 |54 00 
{Trout, brook, whole, edible por- 

PIONS AVELALC AS cee eas dees oe Two small servings./100 | 3.6 | 80 |20 | 00 
tTurkey, edible portion, average. . .| Two small servings.| 33 1.2} 29 |71 | 00 
we ee a ee ee eae ee ee ee 

Vegetables 
ee Ee ee eee 
* Artichokes, as purchased, average, 

COMME eR E TARR ei tec ade Recall cis bis vacaicva isla oun acace 430 |16 14 | 0 | 86 
*Asparagus, as purchased, average, 

STIG 4 oes av be OHA OOD bE NOE CEO ant 640 {19 83 | 5 | 62 
*Asparagus, as purchased, average, 

MSOC OPM EE Pe are oki focus Wan vie wlensea yeh pastas 206 7.19) 18 |63 19 
*Beans, baked, canned........... Small side dish.....| 75 | 2.66) 21 |18 | 61 
cReans. Wiia vcanneds.:...a.e6.. s.- Large side dish..... 126 4,44) 21 4 75 
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NUTRITION AND DIET 


Taste 9.—Table of Foods Giving the Weight (in Grams, Ounces and Rough Measure) of a 
“Standard Portion” of Each Food and the Number of Calories in That “Portion” 
in the Form of Proteid, Fat and Carbohydrate (Continued) 


Name of Food 


Vegetables (Continued) 


tBeans, string, cooked............ 
tBeets, edible portion, cooked..... 
tCabbage, edible portion.......... 
{Carrots, edible portion, average, 


Garrots, cookeds vnc... joes teu 
tCauliflower, as purchased, average 
tCelery, edible portion, average.... 

Corn, sweet, cooked............. 
tCucumber, sedible portion, aver- 


tEgg plant, edible portion, average. 

Lentils, cooked................. 
tLettuce, edible portion, average. . . 
tMushrooms, as purchased, average 
tOnions, fresh, edible portion, aver- 


fOntonsscooked, hi skhyecs< oe. eae 
{Parsnips, edible portion, average. . 
Parsnips (cooked: os.ind..eh acer 
{Peas, green, canned...:......... 
tPeas, green, cooked............. 
Potatoes, baked ys os... 52 .sasece 
hotatoeswipoiled: cvs. tuvacoe. 
{Potatoes, mashed (creamed)...... 
Potatoes, steamed...:........... 
{ Potatoes, 
tPotatoes, 
{Pumpkins, edible portion, average 
Radishes, as purchased.......... 
Rhubarb, edible portion, average. 
{Spinach, cooked, as purchased... .. 
{Squash, edible portion, average. . . 
{Succotash, canned, as purchased, 
BVELARC Satie aise, se eunane tree eee 
tTomatoes, fresh, as purchased, 
average 


Tomatoes, canned............... 
tTurnips, edible portion, average. . 
Vegetable oysters 


Mere oe Per Cent of 
Calories 
Portion”? Contain- 

ing 100 Calories Ke 
: nN et oS 

Roughly Described : : 3 : i: g 

5) 6] [aioe 
Five servings...... 480 |16.66) 15 |48 37 
Three servings... . .|245 S27 162 23 5 
Sa Raye eensve exces 310 |11 20 8 72 
Ad aR soa to Ai eier ee are 215 Tees 8 82 
Two servings...... 164 5.81) 10 |34 56 
iste MirSyatearisieie. eke 312° 11 23 «15 62 
restresSudeltehey Dh atone tenes 540 |19 24 5 71 
One side dish...... 99 SS |. 135 TO ia 
Sie ceye’, Saee arsueeNoMes Daeee 565 |20 18 |10 72 
Rico otc one tee 350 |12 LAG 73 
eee efetene chapaietel sieetere 89 3.15) 27 1 72 
Sesh) GIGKKO Oko clkae: Goa 505 |18 25 |14 61 
Biers Sloisiasereteeeetoee Poko “eGa tou 8 61 
RIDE Ca ORO Oe 200 stl aks 5 82 
Two large servings.|240 | 8.4 | 12 |40 | 48 
114 serving........ 1525 WIS. SAO. vee 8s 
Lidttvat temas a chee meh 163 5.84 10 |34 56 
Two servings...... 178 6:3 | 25 See 
One serving........ 85 3 28 |27 | 50 
One good sized.....| 86 | 3.05) 11 1 88 
One large sized..... 102) i, $62 218 1 88 
One serving........ 89 | 3.14 10 |25 65 
One serving........ 101 sro Tide 1 88 
One-half serving....| 17 6) 4 163 33 
Half of av. potato..| 49 Dey is Ge dle On lesa 
PACE Ss ar eR 380 |13 15 4 81 
AG Ata ie aT ane aneeeaace ree 480 |17 18 3 79 
Riatomnale tang teen te, Bere tone 430 {15 10 (27 63 
Two ord. servings. .|174 | 6.1] 15 |66 19 
breauatelehe or sterele cheers 210 V4 | 12 \10 78 
Ordinary serving...|100 | 3.5|15 |9 | 76 

SS 
Four av. tomatoes: .|480 |15 15 |16 | 69 
rays Rae eae eee ER hs 431 |15.2 | 21 Hi 712 
Two large servings. 246 | 8.7) 13 | 4 | 83 
ORES haan ec hee ne 273 | 9.62) 10 |51 | 39 
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TaBLE 9.—Table of Foods Giving the Weight (in Grams, Ounces and Rough Measure) of a 
“Standard Portion” of Each Food and the Number of Calories in That “Portion” 
in the Form of Proteid, Fat and Carbohydrate (Continued) 


Wt. of 100 


Calor} Per Cent of 
alories 
“Portion”? Contain- 
Name of Food ing 100 Calories a 
Roughly Described | & aS Sy 
Sie bse as 
7 BE) 2) 2 sias 
) io) a8 me |O 
Dairy Products 
Butter, as pureliased.... 2/052... Ordinary pat or ball} 12.5) .44 .5/99.5| 00 
{tButtermilk, as purchased........ 146 glass........ 5: 275 | 9.7 | 84" 112154 
tCheese, American, pale, as pul- 

CHASCUR AE er A aKs Sarasa 6 a seed 1% cubic in....... 22 2 Ore TS Q 
tCheese, cottage, as purchased....|4  cubicin....... 89 3.12) 76 8 16 
tCheese, full cream, as purchased. .| 114 cubic in....... 23 -82|*25— |73 Q 
{Cheese, Neufchatel, as purchased .| 114 cubic in.......| 29.5/ 1.05) 22  |'76 Q 
{Cheese, Swiss, as purchased...... 114 cubic in.....:.| 23 .8 | 25 |'74 1 
tCheese, pineapple, as purchased. .| 114 cubic in.......| 20 272) 25 7S g 
SCONCE gopte pom ston keole een eae 14 ordinary glass. .| 49 LI soe 186 9 

Reuany SS eie cicero ee ie. rs sgh doles! Sars Vevey Waters (consi 188 | 6.7 | 21 |37 | 42 
{Milk, condensed, sweetened, as 

[OLLIE EN CIEG ihrcet  o a eee erence Reece er ee onan nici ee $0, ;| 1.06) 10 23 | 67 
tMilk, condensed, unsweetened 

(evap. cream) as purchased..:.|...........00 2.24: 59 | 2.05) 24 |50 | 26. 
{Milk, skimmed, as purchased.....| 144 glass.......... 255 | 9.4 | 387—-| 7 | 56 
{Milk, whole, as purchased........ Small glass........ 140 4.9 | 19 |52 29 
{Whey, as purchased............. | Two glasses........ 360 |13 15 10-75 

Fruits (Dried) 
fApples, as purchased, average....|........+.-.0.--- SA ee ie Summ dean LOO 
Apricots, as purchased, average...| .....:------++++- 35 '.24, 7 | 3 | 90 
tDates, edible portion, average.... Three large........ 28 .99| 2 vi 91 
pintes, a6 Mirchased 25). oon. | eee dee ee leet nes St eae eee sete Ol 
{Figs, edible portion, average...... One large tin. ace Slee Lied ie | eon We Oats 
tPrunes, edible portion, average... Three large........ BOTA Sean Oe nino: G 
Prunes, as purchased... 07.66.06 2] costed event eee 98 SSI 35) 2B Oo 
{Raisins, edible portion, average...| ..........+++.--- 28 Ls 3 | 9 | 88 
{Raisins, as PULCHESEU gieryie erieinever-to\eeertte <tqnmartea to 5¥e 31 lil 3 9 88 
ee ee es ee ee ee eee 
Fruits (Fresh or Cooked) 
et i ee eee 
tApples, as purchased............ Two apples......../206 | 7.8| 3 | 7 | 90 
Apples WAked. en cris woke wee ef aoe Reese cee ews 94 3. B ily Oh 405 93 
pplesy SAUCE Tia oc lcs cele wae Ordinary serving...|111 SO ee Nos ale Oe 
tApricots, edible portion, average..| ......-.--.+++++: 168 | 5.92) -8 | 0 -| 92 
Apricots, cooked: .2:..0.0.-¢5..-+ Large serving......|131 | 4.61) 6 | 0 | 94 
{Bananas, yellow, edible portion, 
portion, average: .........1---- One large.......... 100 | 3.5] 5 5 | 90 
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TaBLE 9.—Table of Foods Giving the Weight (in Grams, Ounces and Rough M. easure) of a 
“Standard Portion” of Each Food and the Number of Calories in That “Portion” 
in the Form of Proteid, Fat and Carbohydrate (Continued) 


Name of Food 


“Portion” Contain- 
ing 100 Calories 
Roughly Described 


Wt. of 100 
Calories 


Grams 
Ounces 


Per Cent of 

' 

os 
as] a» 
o 2 ~ 
Be) oS 
° » lat 
a 3S Brg 
Ay fe |O 


Fruits (Fre 


{Blackberries, as purchased, avei- 
age 
Bliteberriess mates cutinytse eres 
tBlueberries, canned, as purchased. 
Cantaloupe. ahr sak ee ae ree 
tCherries, edible portion, average.. 
tCranberries, as purchased, average 
tGrapes, as purchased, average... . 
Grape tiruity penne ort. ic ab oe 
Grape juice anoe- trams Soe 
Gooseberries ty. 5..n 2: bs cia as 
tLemons 
Memon! juice ¥ya ie ab sho aia oa 
NVectarines spac eewtak creme 
Olives\eripe ihe Beene ee sh Ae 
tOranges, as purchased, average... 
Oranges Milices:..8 is. teas 
tPeaches, as purchased, average... 
Reaches esauce saya ori 
MeacheswulCes..50 eis. ota 
{Pears 
Pears SAlICE es eNee Rs le, ee ae 
{Pineapples, edible portion average 
Raspberries, black.............. 
Raspberries, red..........0.02.. 
{Strawberries, as purchased, aver- 
ENS Ee Seperate ee aes oe a 
{Watermelon, as purchased, aver- | 


Cakes, Pas 


About seven olives. 
One very large..... 
Large glass........ 
Three ordinary..... 
Ordinary serving... 
Ordinary glass..... 
One large pear... .. 


sh or Cooked) (Continued) 


try, Pudding and Desserts 


170 5.9 
128 4.6 
165 5.8 
243 8.6 
124 4.4 
210 (GRE: 
136 4.8 
215 7.57 
120 4.2 
261 9.2 
215 7.57 
246 8.77 
147 5.18 
37 ¢| 1.31 
270 9.4 
188 6.62 
290 /|10. 
136 4.78 
136 4.80 
173 5.40 
113 3.98 
226 8: 
146 5.18 
178 6.29 
260 OF 


27. 


PWR Or NRIOAWFOOEAONRAWaAA Pwo 


lee) 


_ 
i=) 


91 


Orronwwnwnd ss 


ae ee ee 


{Cake, chocolate layer, as pur- 
chased. 
{Cake, gingerbread, as purchased. . 


{Cake, sponge, as purchased... .. 
Custard, caramel 


Half ord. square 


piece. 
Half. ord. square 
piece. 


Small piece........ 
Ordinary cup...... 
Two-thirds ordinary 


28 -98 
27 .96 
25 .89 
71 2.51 
122 4.29 
69.5) 2.45 


7 


22 


23 
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TaBLE 9.—Table of Foods Giving the Weight (in Grams, Ounces and Rough Measure) of a 
“Standard Portion” of Each Food and the Number of Calories in That “Portion”’ 


in the Form of Proteid, Fat and Carbohydrate (Continued) 
3 ee 


pe of ee Per Cent of 
alories 
“ Portion”’ Contain- 
Name of Food ing 100 Calories Se 
Roughly Described | 2% b ac a 
5 c Bs a) 
SVS lace ues ues 
es} © a & |O 
Cakes, Pastry, Pudding and Desserts (Continued) 

tDoughnuts, as purchased........ Half a doughnut. . .| 23 8] 6 |45 | 49 

fwady hingers;as purchased... << 26 .l eee ce ma delta ts Q7 595 peLOmas) LS eas 

HMiacaroons, as purchased: ...'s...| sc. 00e0.es. ose ss 23 S2 |e Oun Sommol 

{Pie, apple, as purchased......... One-third ord. piece| 38 WES | Bo BER. GS 

tPie, cream, as purchased.........) One-fourth ord.|/ 30 | 1.1] 5 |82 | 63 

piece. 

{Pie, custard, as purchased........ One-third ord. piece] 55 TO) Qe RES) aD 

{Pie, lemon, as purchased.........| One-third ord. piece] 38 1.35} 6 |36 | 58 

tPie, mince, as purchased.........| One-fourth ord .| 35 1.2 8 |38 54 

piece. 

{Pie, squash, as purchased........ One-third ord. piece} 55 1.9 | 10 |42 | 48 
adding apple sag Ohi ce a acickr|ie ns oc wisie oyaue avers « 81 SoOZ 6st S one ok 
Budding; brown betty. ..5 04. +. Half ord. serving...| 56.6) 2. 7 NS aes 
Pudding, cream rice.............| Very small serving.| 75 2265) Saullo ag 
Pudding, Indian meal........... Half ord. serving...| 56.6| 2 12 i259) 63 
Pudding, apple tapioca.......... Small serving...... 79. | 2.8 1 1 | 98 
Maprocas cooked 33.\. 02-65 2025 0s Ordinary serving...|108 | 3.85) 1 1 | 98 

Sweets and Pickles 

{Catsup, tomato as_ purchased, 

PINKS oreess «, © GOEL ONEE cy RO eal RENE CERNE Mion rege ce 170 6. 10 3 87 
tHoney, as purchased............ Four teaspoonfuls. .| 30 sts ab Oe el a) 
{Marmalade (orange ite Sanco OSES loa acne 28.3) 1 70| 2.0) 97 
tMolasses, ‘cane. i Pee ait Ain ows No Bis (ales TOO nooo 
tOlives, green, edible portion...... Seven olives....... 32 re 1 |84 15 
{Olives, ripe, edible portion....... Seven olives....... 38 1.3) 2 90 i 
ibieklessmixed, as purchased 7.00.5 cee. eeu 415 |14.6 | 18 {15 67 
tSugar, granulated...............| Three teaspoonfuls 

or 1144 lumps..... 24 .86; 0 | 0 |100 

SERIE Tine OEE ae mero Ome otaaoe Four teaspoonfuls..| 20 12035) 0 0 /|100 

FS VEU NAD LE trae ot oc Ye. cgenanartese 3) Four teaspoonfuls. .| 35 1.2 |) 0 1, 0% 1200 
Nuts 

Ce ee Se re erie eee a eee 

tAlmonds, edible portion, average. .| About eight....... 15 631 18° 177 P10 

PCECHIMUGAD A lean tt ase oreia es) os weiss oe eee 14.8} .52/ 13 |79 8 

{Brazil nuts, edible portion....... Three ord. size..... 14 .49| 10 |86 4 

HB INRSIETENS 22 ho od pu ue oc Oo aero] | Nee ui oo 14 .60} 16 |82 2 

EG cess art cit iia cy Pcie = (caer he cere eee He 16 57 4 77 | 19 


vee EI a ee ee 
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TasLe 9.—Table of Foods Giving the Weight (in Grams, Ounces and Rough M: easure) of a 
“Standard Portion” of Each Food and the Number of Calories in That “Portion” 


in the Form of Proteid, Fat and Carbohydrate (Continued) 
DOSE rt Le Re MONO EAS MELO TERENCE Se elaine a Rlaees on A BEES a has 


We of 400 Per Cent ol 
Calories 
“Portion”? Contain- 
Name of Food ing 100 Calories i 
Roughly Described | 4% 6 | 33 $2 
8 2 2 oR 
z 3 2 | elas 
i) S A | & JO 
Nuts (Continued) 
{tChestnuts fresh, edible portion, 

COREE TDG AiR ica aco gh ee ERG ETOIS GF Cn eee Oe EROS ove 40 1.4 | 10 |20 70 
{Filberts, edible portion, average. .| Ten nuts 14 .48) 9 |84 7 
EG OPY ULUSai Nt «72 a a eae call eee eicpaiceLe aya eee ote oe 13 47; 9 [85 6 
tPeanuts, edible portion, average..| Thirteen double... .| 18 .62| 20 |63 17 
tPecans, polished, edible portion...| About eight....... 13 46] 6 |87 Vf 
{Pine nuts (pignolias), edible por- 

LEO MUG eee dee iets sn anya 2 ake About eighty...... 16 .56| 22° |'74 4 
tWalnuts, California, edible portion| About six......... 14 .48| 10 |83 YF 

Cereals 
tBread, brown, as purchased, aver- 

CR Tone saa Breet, RCI A ARC one ttn Ordinary thick slice | 43 1.5 9 iG 84 
tBread, corn (johnnycake) as pur- 

Chased aye sp ition Mee Small square....... 38 bes este 72 
{Bread, white, home made, as pur- 

Ghasedanic mete aca ie erie ae Ordinary thick slice | 38 12S Ses | 67 aS 

Corn flakes, toasted...) 6a, o- Ord. cereal dish full | 27 .97) 11 1 88 
ECom meal yoranilarvaverage.. | oe cee ne cae Q7 .96| 10 5 85 
{Corn meal, unbolted, edible por- 

Glon Sav erage.c. cn.) Mi tOMe le an al Ok RIA, 0a cee ee 26 .92) 9 |11 80 
{Crackers, graham, as purchased.. .| Two crackers...... 23 .82| 9 120. | FI 
tCrackers, oatmeal, as purchased. .| Two crackers...... 23 .81/ 11/24 65 
mE omiuniye COOKE... s/.5 sate ois « Large serving......|120 | 4.2 | 11 De eS 
fe VMaCHnOnI AVETAGE 2 See ees, «lige are a7 .96) 15 2 83 
tMacaroni, average, cooked,...... Ordinary serving. . ./110 3.85) 14 |15 71 
{tOatmeal, average, boiled........ 1% serving........ LOO | O62 28> 7 Sear) 
EOD COM RAV OLALE. . waivnlsd Yan. otiel wate homer eat tare Q4 286) 11 rt 78 
Mice UNcOOKEd |. o./.1s'- 0 as caste ssl seinen oeecae eae 28 .98| 9 1 90 
tRice, boiled, average............ Ord. cereal dish... .| 87 3.1 10 1 89 
PHENO G AMIDES 5 «ster avery atevarenneralel hoses Ord. cereal dish... .| 27 .94) 8 1 91 
fRolls, Vienna, as purchased, aver- | 

BOM Tc inials.s Thien te, aust rave nea aerate One large roll......| 35 1 fat RT de 3 
Shredded wheat.....c.s0s.000 <«0t One biscuit........ 27 94, 13 | 4.5) 82.5 
PSPAPMOL, WAVECrape sis cvahsdicscuce sons |paid eum eis oe ee 28 Oi) 2a ase 
{Wheat flour, entire wheat, average} ................. 27 96) 15 | 5 80. 
{Wheat flour, graham, average....]................. Q7 .96} 15 | 5 | 80% 
{Wheat flour, patent roller process, 

family and straight grade spring 

WHER RUAVETAGO x. «..0.2/ fia. ep aaee | eae One nee 27 OF) ADs NS NE 85 
PZ weiback water .ts.,. ee cuaeeeace Size of thick slice 

of bread .tse0 5. 23 81} 9 |21 70 
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Taste 9.—Table of Foods Giving the Weight (in Grams, Ounces and Rough Measure) of a 
“Standard Portion” of Each Food and the Number of Calories in That “Portion” 
in the Form of Proteid, Fat and Carbohydrate (Concluded) 


eee 


ce a ah Per Cent of 
: alories 
“Portion”? Contain- 
Name of Food ing 100 Calories t 
Roughly Described E g 3 3 2 
Bi Sy eer le eae 
do) io) A. | & IO 
Miscellaneous 
tEggs, hen’s, boiled.........:.... One large egg......| 59 | 2.1 | 82 |68 | 00 
SBE Som OTISS ME WENLES sate rercieye ier tas LeRoi ln ee 181 | 6.4 {100 | 0 | 00 
ges henge: vy OUKS8 ans ay sce s ere ce MworyolkssJeskisase Q7 .94| 17 |83 | 00 
Bitar Ge ree cies Balt bok Go Nav deve 94 | 3.3| 34 [60 | 6 
tSoup, beef, as purchased, average.| ................. 380 13. 69 {14 17 
tSoup, bean, as purchased, average.| Very large plate..../150 | 5.4 | 20 |20 | 60 
tSoup, cream of celery, as pur- 
Chased; average... 2-2 ¢ +. cle WOplatess) 623 TSOP Ghoul LGmn | Acemieo 
gue OnsOMMINes as PULCHASEG a. ars, fes| ar es. cretn eee ad 830 29. 85/00, etalo 
tClam chowder, as purchased..... Two plates........ 230 | 8.25) 17 |18_ | 65 


* Experiments on Losses in Cooking Meats (1900-03 


of Agriculture Bull. No. 141. 


; Grindley, U. S. Department 


+ Laboratory number of specimen, as per Experiments on Losses in Cooking Meat. 
{ Chemical Composition of American Food Materials, Atwater and Bryant, U. S. 
Department of Agriculture, Bull. No. 28. 


744 


NUTRITION AND DIET 


The following tables of Ash Constituents of Foods are taken from 


Sherman, H. C. ‘Chemistry of Food and Nutrition,” 3rd Ed. Macmil- 
lan, N. Y. and are published by permission of the author. 


Taste 10.—Ash Constituents of Foods in Percentage of the Edible Portion 


(Compiled from Various Sources) 


Be Leber Oe ama 
Foop gg gS Ea Re ae 
6 | Se hee Ba 
Almonds . RE 2QOM25ite |e 74 kes OLOM| EA Os 
Applesit a xa eh toil) 0077 (008) |) e127) | Ol kel Ole 
dried .032 | .037 | (.623)|(.050)| .048 
Apricots . .|.014 | 010} .248 | .038 | .025 
dried « |(.066) |(.047)|(1.157)](.177)|(.227) 
Asparagus . | 025 | .o1L | .196 | .007 | .039 
Bacon (10% protein)| .006 | .or2 | .169 | .042 | .108. 
Bananas . -| 009 | .028} .4or | .034 | .031 
Barley, entire .043 | .I4I | .477 | .076 | .400 
pearled .020 |(.070)] (.241)](.037)} .181 
Beans, dried 160 | .156 | 1.229 | .0g7 | .471 
kidney, dry 132 2830 | T1444 ||-475 
Lima, dry .o71 | .188 | 1.741 | .249 | .338 
Lima, fresh .028 |(.070)| (.613)|(.088)| .133 
string, fresh . .046 | 025] .247 | .o19 } .052 
Beef lean (20% pro- 
tein) eames ve .012 | .024 | .338 | .084 | .216 
Beets . =) 22/2029) |k-O2 TI. 3'547 09371039 
Blackberries. . .|.o17 | .o21 | .169 |(.007)| .034 
Blood (avg.) .008 | .004 | .075 | .261 | .031 
Blueberries . . .| .020 | .007] .os5r | .o16 | .008 
Bluefish (See Fish) 
Bread, 
Boston brown .| .129 | .078 | (.232)|(.394)| .185 
“entire wheat” . |(.05) |(.05) | (.208)|(.394)|(.175) 
graham (05) |(.05) | (.201)}(.394)/(.218) 
rye . 024 | .039 | .I51 | .701 | .148 
white 027 | .023 | .108 |(.394)] .093 
Breadfruit .084 | .007 | .235 | .027 | .068 
Brussels sprouts 027 | .040 | .375 | .004 | .120 
Buckwheat flour .039 | .048| .130 | .027 | .226 
Butter O15 | .cor} .org |(.788)| .o17 
Buttermilk -105 | .016{ .151 | .064 | .097 


ee ho 
ag | 52] $8 
ee 
.037 | .160 | .0039 
.005 | .006 | .0003 
(.025))|* Pr Ceans) 
.002 | .O10 |(.0003) 
(.009)| ? |(.0014) 
.039 | .041 | .oor0 
038 | .II5 | .0O15 
.125 | .O10 | .0006 
-O16 | .153 | .0041 
(.016)|(.120)}(.0020) 
.032 | .215 | .0070 
.04I | .227 | .0072 
.026 | .161 | .0070 
(.009)|(.057)| .0020 
.024 | .030 | .oorr 
.076 | .230 | .0030 
.058 | .016 | .0006 
(.010)| .020 | .0006 
-280 | .137 | .0526 
.008 | .OII | .000g 
(.607)}] .201 |(.0030) 
(.607)](.120)|(.0016) 
(.607)| .150 |(.0025) 
1.025 | .104 |(.0016) 
(.607)] .105 | .co09 
-100 | .049 
.040 | .194 |(.0011) 
.o12 | .o71 | .oo12 
(1.212)](.010)]| .co02 
099 | .026 | .00025 


OO 
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TaBLe 10.—Ash Constituents of Foods in Percentage of the Edible Portion (Continued) 


Foon 85 | 85 | gs | 82 | #,| 8S | | se 
Spee eee lea a 1B. [a 
Cabbage. . . .| .045 | ors | .247 | .027 | .029 | .024 | .066 | .oorr 
Cabbage greens. | .106 | 030] .512 | .025 | .o99 | .068 | .173 | .0018 
Cantaloupe . . .|.017 | .012| .235 | .o61 | .o¢5 | .041 | .o14 | .0003 
Caperse.) - eek 2 2m |O22 5200 NTO 518120021] a = ae 
Carp (See F ish) 
Carrots a. «| .056 | .021 | .287 | .10I | .046] .036 | .022 | .c006 
Cauliflower . -. .| .123 | 014] .222 | .068 | .o61 | .050 | .086 | .0006 


Caviar... °°. |, 2537. | .022 | 5422)] .874 | 276 | 1.819] — — 
(Celenyaue, erent) O78 IO14) |e sr6|LOS47lto3 71)" 6150) |/-022 115.0005 


Chardte y=) =) |"-250: ||2072 || 2318 |.080)| fo40) || .030))|| -224 |(oo2s) 
Cheese bee P2032 1037 1 O80) | 000711683 || 5 :880.|.203)\|! core 
Wherrest) . ¥2-- | 20Lo) || Zor6 | 2273))|.023" aos |’ .o14 || 011) || 0004: 
Cherry juice . .|.017 | .o1r | .200 | .013 | .or8 | .003 | .006 |(.0003) 
Chestnuts . . 034 | .051 | .560 | .065 | .093 | .006 | .068 | .0007 
Chicken (See Meat) ; 
Chocolate. . .~ .| .092 |(.293)} (.563)| .or2 | .455 | (.o51)} .085 |(.0027) 
Cider .~. . . .1.008 | .orr | .095 | .020| .009 | .006 | .006 |(.0002) 
Gitron ens | P2201 cor) || 21011] .Ort ||| 10330)» :C03||.0207), — 
Clams, round . .| .106 | .098| .131 | .705 | .046 | 1.220 | .224 | — 
soft,long . . .| .124 | .079| .212]|.500| .122]} .or10,| .213 | — 
Wcoa-meenes sees esc? 8420: | 9000840501) 700))| = O51 | 2203)|/ 0027 
Coconut, dried .. .}.059 | .059 | .597 | .073 | .155 | -239 |(.056)| — 
fresh 2 % = .- ||.024 | 020: <300-|=036 | 1074} .120 |/1028 | — 
Coconutimilk > - | (020_|-ee9-|—-144-|,— | 010 | — | .co8| — 
Cod (See Fish) 


Corn(maize),mature| .oz0 | .121 | .339 | .036 | .283 | .045 | .151 | .0029 


Medusa | OS 1.084) 4 2203/2030) | eL00) | <146) |< 11T |) 20009 
SWC CNN COON |O23i | 2035 2O401|)-1G3.1| O14 104018 cco 
sweet, dried . .|.021 | .121 | .41a | .146 | .376] .050 | .167 | .c0o29 
Cotton-seed meal . | .265 | .462 | 1.390 | .234 | 1.193] -037 | -485 | — 
Cowpedsnaw sn -oOO 208, 11.402] TOL | 456} :040.| .240; |= 
Grackerse eee te |'.022" ||) 08T 4100 \(504)|.102 | Goro)|-.125) |.00ns 


Cranberries . . .| .018 | .007| .077 | .o10 | .o13 | .009 | .007 | .c006 
(Greaney is eee s6000.1|" 010) }a.120 |) 035 || .007.,|.080)|/.030: || .e0022 
Cucumbers . . .| .016 | 00g} .140 | .o10 | .033 | -.030 | .020 | .o002 
Currants, dried .| .082 | 044 | .873 | 081 | .195 | .060 | .044 |(.0025) 
fresh) 2%) =) | 0204 .057)| 211 |.007 | .038 | .000 | 014 || .coos 
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Taste 10—Ash Constituents of Foods in Percentage of the Edible Portion (Continued) 


hae a ae ea | Be Peel ae 

Fooo gS | 82 | se | 82] 32 | 8S | Ae] 88 
‘1S |3e| 2 |a-| ee] & 18 

Currant juice . .| .021 | .o10 | .185 |(.006)| .018 | .004] .005 | — 

Dandelion . . .| .105 | .036] .461 | .168 | .072| .099 | .o17 | .0027 

Datesvan.crs .Q05 | .069} .611 | .055 | .056 | .228 | .070 | .0030 


Duck (See Meat) 
Eggplant... . ort | .org | (.140)|(.010)| .034 | .024 | .016 | .0005 
HLEPS Seed aha, « 15)|- 2007 ||.OLt | 40401] ee4 oul ersor|) .rO011 -LOse) 20080 
Ege white . % : | 00S | .o10\| .160)|.156 || .o14| .1'55.|)\.216 coon 
Egg yolk. . . .| .137 | .o16 | 415 | .075 |~524 | .004 |,.166 | .0086 
EENGIveuas oo eat a|,-2O4) || 2OL3:| 380 ll LOOM Osbal -2O70|(.O3 Sapam 


Barinae. 2) sO2Ge| 1025.1 620| 005 nis) O70, ssa |eeCOOs 
Figs, dried . . .|.162 | .071 | .964] .046| .116] .043 | .056 | .0030 
fresh PS—. 2 «| 053) )| £0225| —.g034hOLa-| .036'|, .OL4 teozol|mna— 

Fish * 
Flaxseed . . . | .204 | .2592 | .90% | 050] 627 | 1022] .170) — 


Flour, buckwheat «| .0f0 | .048 | 72130] .027 | .176| .or2 | .071 | .cor2 
“entire wheat” . | .031 |(.090)} (.274)|(.037)} .238 | (.070)|(.180)| .0025 
graham. . «| .039 |(.133)} (.457)/(-037)| -364 | (.070)] .183 | .0037 
white... J 4 | 020 | .o18|- 4115 |060 {.002,| 074 |.177)\oor0 
Ty Cuan ie 018 | .081 | .463 | .o19 | .289 | .o55 | .123 | .0013 

Fowl (See Meat) . 

Gluten feed. . .|.247 | .221 | .250] .420] .542| .o90|.558] — 

Goose (See Meat) 


Gooseberries . .| .035 | .o14 | .197 | .038 | .031 — | .o11 | .0005 
Grapefruit . . .|.021 | 00g | .161 | .004 | .020] .005 | .o10 | .0003 
Grapejuice . . .| .01L | .co9 | .106 | .005 | .or1 | .002 | .c0g | .0003 
Grapes’ = <2. «| .Of9 -| oro |) .107 |e) ||.032 |) /.005)||to245 0005 
Guava . 014 | .008| .384 | — | .030] .o45 | — —_ 
Haddock (See Fish) 


Halibut (See Fish) 
Ham (See Meat) 


Hazelnuts . .287 | .140| .618 | .019 | .354 | .067 | .198 | .0041 
Herring (See Fish) 
Hominy . . .| ort | 058] .174 | .020 | .144 | .046 |(.136)|(.0009) 


* Average fish is estimated to contain per 100 grams of protein as follows: 
0.109 gram Ca; 0.133 gram Mg; 1.671 grams K; 0.373 gram Na; 1.148 grams 
P; 0.528 gram Cl; 1.119 grams S; 0.0055 gram Fe, 


fi 
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TaBLe 10.—Ash Constituents of Foods in Percentage of the Edible Portion (Continued) 


Semele ee eel Sam) B x 

SW a a ee me ss a a 
Honey . . « .| .004 | 018} .386 | .cot | .o19 | .029,} .o01 | .0007 
Horseradish. . .| .096 | .039| .468 | .062 | .076| .016| 190} — 
Huckleberries . .| .020 | .007 | .051 | .016.| .008 | .008 | .or1 | .0009 
Huckleberry wine | .009 | .004 | .042 | .006 | .004 | .001 | .006 | — 
Jam * 
Jelly . . . . .} 014 |(,01r0)} (.100)|(.013)] .008 | (.004)|(.007) (.0003) 
Kohl-rabi . . .077 | .030 | .370 | .050] .071 | .053 | .057 | .0006 
Lamb (See Meat) 
Teeksi ars hn. .058 | .o14 | .199 | .o81 | .006 | .024 | .072| — 
Lemons . . . .| .036 | .007| .175 | .004 | .022 | .002 | .o11 | .0006 
Lemon juice. . .|.024 | .o10|] .127 | .009 | .o10 | .003} .006 | — 
Lemon, sweet . .]| .030 | 006] .442]| — | .042] .013| .016] — 
Lentils, dry . . .|.107 | .101 | .877 | .062 | .438| .o50 | .277 | .0086 
WECELUCEyetron et 2 |'"043, 0nF- || 4330) |.027 || 042 || s1074 || 014 |1).0007 
Wimes pe en OSS, OI4. | 1350r|8-0021|2-036)|| 10393] 010 12) — 
Lime juice . . .| — | — — — | — | .003| — 
Linseed meal . .| .413 | .432 | 1.083 | .251 | .741 | .085 | .306| — 
Lupins, drys). > | -1o1.|'4ror || -.840 ||.073-|.520.|- .034 | — —- 
Macaroni. O22) OST ll @LZOn-O0S || -2440|) .O730|||<1720| Ore 
Mackerel (See Fish) 
WAC Yes eras | OOO) O12) (3845) |) ——-))|.028' la. r40 |} — 
Man gon mame est) |O2L |V.007, |) 1-235 |) =) |-OD7/|\ 2010) .013h| = 


WMiangordsms) emt.) )20205 |)-030 |) .33441 071.038.) 082 ).020) | = 
Maple syrup . .| .107 | .034 | .208 | .o10 | .o13 | (.010)|(.005)|(.003) 


Meat f 
Meat extract, solid | .085, | .363 | 7.347 | 2.394] 2.800] 3.117 | — — 
Meat peptone . .| .025 | .124 | 2.440] .641 | 1.130] .561 | .222 cd 


Milk (cow’s), whole | .120 | .or2 | .143 | .o51 | .093 | .106 | .034 | .co024 
(cow’s), skimmed |(.122) |(.012)| (.149)|(.052)|(.096)} (.110)|(.035)}] .c0025 
(cow’s), con- 

densed . . . |(.300) |(.032)} (.374)|(.134)| .235 | (.280)|(.090)} .0006 


* The percentages of the ash constituents in jams are believed to average about 
two thirds those of the corresponding fruits. 

+ Average meat is estimated to contain per 100 grams protein as follows: 0.058 
gram Ca; 0.118 gram Mg; 1.604 grams K; 0.421 gram Na; 1.078 grams P; 0.378 
gram Cl; 1.146 grams S; 0.0150 gram Fe. 
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Taney 10.—Ash Constituents of Foods in Percentage of the Edible Portion (Continued) 


Ae lool dean | eae ie | ie - 
Foon eS | 85 | bx | 82 | 82 | 86 | 2) 28 
S )aE| Me |e [ge] S| a 
Milk — Cont. 
buffalo... / %. |.203-b0¥6 | 690 1\.0g8. || eae), .o62.|) == — 
Camels en elle 043 | 021 ||| SETA SOTO WEcoSteetOs || Me— — 
LOAUS es em | -L28" |) org || -£45)|-07G).I moat) -Ol4 |) -037a| ees 
human . . «| .034 | .cos | .047 | 010} .ogs| .035 | — —_ 
mare:sseas| \ =| 1.083 | 007 |" .OST eo xomll_os4a| NO2Q5|n — 
sheepis | ~ « -\\\-207/ || G08) #187 |/-ogol|(maaule cova f) —— oe 
Millet) - . 2. ||.on4: ||.167 |>=200' | 085 |Pss071 | toro) |) —— — 
Molasses. . . .|.21r | .068 | 1.349 | .o19 | .044| .317 | .129 | .0073 
Mushrooms. . ~.| .017 | .016 | .384 | .027 | .108| .o21 | .o51 | — 
Muskmelon. . .| .or7 | .or2 | .235 | .061 | ors | .041 | .014 | .0003 
Mustard. . . -492 | .260] .761 | .056] .755 | .016 | 1.230] — 
Mutton (See Meat) 
Oatmeal, .069 | .110] .344 | .062 | .392 | .069 | .202 | .0048 
Okra. 2%. «. | 079 | sore | 635 [Lea tore  =— — — 
Olives, 6, «* «| 5122 | com"|/ 2, 526)(.a28 lors 004 | .027 | .0029 
Onions). = =| .034))|o16)|) asa one .045 | .02I | .070 | .0006 
Oranges . =. %° . | .045 | ,012)| 2277 |or2)|t.oor .006 | .OI1 | .0002 
Orange juice . .| .029 | .orr! .182 | .008 | .016 | .003 | .009 | .o002 


Oysters . . . «1.052 | .037| .oor | .459 | .155 | .590] .187 | .oo45 
Paprika 2 .-. «| .229 | 164 | 2'6ps 796 | a4e'| oases |: — — 


Parsnips . . . «| .059 | .034| .518 | .004 | .076 | .030 | .036 | .0006 
Peaches . . . .|.016 | .o10| .214 | .022 | .024 | .004 | .009 | .0003 
dried . . . «| .034 | .056 | (.830)| .082 | .146 | — | .212 |(.0012) 
Peanuts . . . .|.071 | .180] .654]| .o50 | .399 | .056 | .224 | .0020 
Bears’) fom oer.) | -OLS) | nOrn || ensen| ROrOs| anor Mrorimlltore .0003 
Pear juice . . .|.009 | 008} .140| — | .o11}| — | cog — 
Peas, dried . . .| .084 | .149| .903 | .104 | .400| .035 20 | .0057 
fresh . . . «| .028 | .038| .285 | .o13 | .127 | .024 | .063 .0017 
Pecan nuts . . 089 | .152 | (.332)] — | .335| .050] .113 | .c026 
Pepper, green, fresh 006 | .o10 | (.139)| — | .026} .013 | .o14 | .0004 
Pepper, black, dry | .440 | .156 | 1.140 | .131 | .188| .312 | — _ 
Pepper, white, dry | .425 | .113 | — — | .233} .020| — _ 
Perch (See Fish) 
Persimmons. . .| .022 | .009|] .292 | .o1r | .o21 | .002 005 | — 
Pineapple . . .|.01r8 | .orr | .321 | .016 | .028 .O51 | .009 | .0005 
Plums... . . .|.020 |.orr | .203 | .019 | 32] .co2 009 | .0005 


A 
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TaBLE 10.—Ash Constituents of Foods in Percentage of the Edible Portion (Continued) 


eee a ee ee a ete 
cD erp eee Me or o a 
& |S) %2 (8°) ae) a |e | A 
Pomegranate . .| .orr | .cos | .063 | .085 | .105 | .003 | — | .coo4 
Pork (10% protein) |.006 | .or2 | .169 | 042 | .108 | .038 | .115 | .oors 
Potatoes. . . .| .014 | .028] .420 | .021 | .058]| .038 | .030 | .co13 
sweets, 25. || 010 |!.028'| 3307 | 039 || .045 || 094 | .024 | ;0005 
Prunes, dried. .| .054 | .055 | 1.030 | .069 | .105 | .017 | .037 | .0030 
Pumpkin. . . .| .023 | .008 | (.320)] .065 | .o59 | — _ | .o2t |(.0008) 
Radishes ees eel LOD LN MOL) 208 ils-O00)||":020)|\§e-0540 |) 041 \-0000 
Raisins meee || C04 || .0830 18.520") £33) || 6321! .082,| 1051, || ,0o21 
iRaspbertiess| 11/2040 .024) | ¥.273 |, = | 4052) — | .0L7|,.0006 
Raspberry juice .|.021 | .o16| .134 | .00§ | .o12 | — | .co9| — 
buUbavbme a neee - | nO44. |eOn7-|e2325 |).025)\.031 4) 2036, | .013 | .0Or0 
Rice, brown. . .| — —_— — S| oe || ——1 | .co20 
Wt Cau eMC «| OOO) || 032) || ).070) |||)-0251| -OOO"|.OS4 Ler n741| 5.0000 
Romaine (salad) . | .045_/:0g2 | .3006 || .016 ||.053 | .073 | .o19 | — 
Rutabagas . . .| .074 | .018] .399 | .083 | .056] .058 | .083 | — 
Rie nentire same O55 || E30) | 1-453) 11-0351 355) || -025:||| £70. || 0030 
(See also Bread 
and Flour) 
Salmon (See Fish) 
SApALOMme mT NEN NrerIO20; ||| COS |) 170i F-— ||).006) |) .087) | —— ae 
Shredded wheat .| .o41 | .144| — == “|| etal || — || 0045 
Shrimp. = = «| .0906 | — —_ sr | = = oss = 
Soup, canned . .| .036 | — .033-\—— | .030 | — —_ — 
canned vegetable | (025'-[.ox3-l-<10r | — || .038).— | .025 | — 
Smid eens ne OOM 103 70 ln: 77Aulie 025), 00S: |iet-074.4'.038 || .CO30 
Squash, summer, 
seeds removed | .o18 | .o08| .150 | .co2 | — — — |(.0006) 
with seeds . .||.024 | .012 | .180| .004 | — ~ — |(.0006) 
Squash, winter. .|.0o19 | .o11 | .320] .co4 | — — — |(.0006) 
Strawberries . .|.041 | .019] .147 | .050 | .028} .006 | .o14 | .0008 
Tamarind . . .|.007 |.o21| — == 072 | 007, | ..009) |) == 
MADIOCA eee ey 4 sr|s.023%|| — — — |.090] .018 | .029 | .oo16 
Tomatoes 2 . = |/.0rr || .010)] .275 | .o107| 026 | .0347|' .014 | .co04 
SomMaLonfuIce sea \eOCON | OLO) | 1310" | OTS: ly.0l5 |..055) | — = 
Seti ese e lC2Am OLS: | .4OAqN,07-7 | 002] .030) |) — — 
Turnips . . . .| .064 | .017] .338] .056]| .046| .o41 | .065 | .c005 


Durmipstops =). |"-3471),028 | 7307 | .082 | .049 | .168:| 060: |— — 
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Taste 10.—Ash Constituents of Foods in Percentage of the Edible Portion (Continued) 


oe ane Na, Can ae ite - 
ee 
Veal (See Meat) 
Vinegar (cider) .| .016 | 008] .165 | — | .013.| — _ | .017 |(.0003) 
Walnuts .~. , «| .089 | .134 | (.332)Is— 1.358] .040-|7.172)| .co27 
Water cress. . .| .187?| .034 | .287 | .og9 | .005 | .061 | .167 | .co1g 
Watermelon . .| .o11 | .003| .073 | .008 | .003 | .008 | .007 
Wheat, entire . .| .045 | .133| .473 | .039 | .423 | .068 | .181 | .oo50 
(See also Bread 
and Flour) 
Wheat bran. . ,| .120 | .51z | 1.217 | .154.|1.215| .000'| .247 | 0078 
Wheat:germ  . <)| 072 |%342:| (206 | 722) | 050} <070"/.325))—— 
Wheat gluten . .| .078 | .o45 | .007 | .028 | .200 | .o50] .920 | — 
Whey 20>. *. «|, 044) (50085) rs7 | sog8iin.035 1] “Eron|mcos ? 
Whortleberries, en- 
tires 45 NS | Os Ta OTs rs6n | Moztal ods | f= — — 
flesh only. . .|.020 | .o1r} .087} — | .018| — sae = 
Wine (avg.). . .|.0og | .o10] .104 | .008 | .ors5 | .o11 | .or5 |(.0003) 


od 
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The data of the following table were taken from Bulletin 28, U. S. Dept. of Agri- 
culture; Atwater and Bryant. 
TasLe 11.—The Chemical Composition of American Food Materials 


oO 
Cs Sateen: 
ge | 28 | 28 |S38) 38 | 28 
7‘ Beef, Fresh 

Brisket, medium fats. 2.6.4. .0%..0%. nee 6466 | 15.84 9875 9 | 1,495 
Chuck, including shoulder............... 65.0 | 19.2 | 15.4 .9 | 1,005 
One ka ribo tee Nee dear ae aie lakes fe tks Gee 66.8 | 19.0 | 13.4 1.0 920 
Uber ra aru eeveeny o atereteces 5 sha clsee ters a emery ane oho 59039) 19°64 e 20 9 | 1,255 
LEGY. ok ORG! sce eer eee 61-3) 1970) 19 1.0 | 1,155 
Loin, porterhouse steak................. 60.0 | 21.9 | 20.4 10s) 15270 
Loin, sirloin steak........... Poe, 61.9 | 18.9 | 18.5 1.0 | 1,130 
Te SST 57.0 | 17.8 | 24.6 .9 | 1,870 
LEONG bee oh Sak ic Sir Ro eM ea eee 67.8 | 20.9 | 10.6 1.0 745 

Beef Organs 
HSE ITINE paler See oie dis tons blr es SOR6 oS a8 | ONS ul acne 130 555 
NITE VAP te er oie ama ch ate, isi alielantis. Geter 76.7 | 16.6 | 4.8 A Bez 520 
IBGE ena MERE: cc nmeen fh ecabietta nie maw teaie L 71.2 | 20.4 4.5 eye 1.6 605 
Sweetbreads, as purchased.............. COBO LG. (Se s25 Lee ee 1.6 825 
“CIRRUS ou avons ate Re eee HOPSH|e LS Ons eon 20 isaky: 1.0 740 

Beef, Cooked 
IReastyas purchased. cgqe nr ccseleleuc cles = 48.2 | 22.3 | 28.6 1.3 | 1,620 
Round steak, fat removed, as purchased..| 63.0 | 27.6 | 7.7 1.8 840 
Loin steak, tenderloin, broiled........... 54.8 | 23.5 | 20.4 1.2 | 1,300 
Sandwich meat, as purchased............| 58.3 | 28.0 | 11.0 2.8 985 

Beef, Canned 
Wormeuupeeiomnn er iy eee ets G58 61.8 | 26.8 | 18.7 4.0 | 1,280 
Dried beef, as purchased................| 44-8 | 39.2 | 5.4] .... | 11.2 960 
Kidneys, stewed, as purchased........... 71.9 | 18.4 5.1 Omit 2.5 600 
Roast beef, as purchased................ 58.9 | 25.9 | 14.8 128 1) 15105 
TNS WLIGE /0bco ele Be sh pe ie ae ea ea 47.7 | 18.5 4.5 8 535 
Tongue, whole, as purchased............ 613) 1975 1223).2 4.0 | 1,340 
EDripesastPULChASEO. 09) ai es 12S ey le ahs eka. 74.6 | 16.8! 8.5 5 670° 

Veal, Fresh 
| BEY OOHSLE & chcantety ds cheteeots © anc an ERROR eR eer rt 68.2 | 20.3 | 11.0 1.0 840 
JEG p58 a1 GERD IOs Acne PREC RE acne ORIOL eee 200. 6.7 Heal 670 
TOPOS ESTE Morte oye AMEE De OLN ONEE PER a eee Ea 69.5 | 19.9 | 10.0 tal 790 
LRG oy. 5 2 ieee igs ac ecoNeecc: Her gOnee on ICME aca cate 69.8 | 20.2 9.4 Lal 775 
Shoulder and flank, medium fat.......... 65.2 | 19.7 | 14.4 1 ie | 975 

Veal Organs 
Kidneysves purchased’y, 2 .Gieus ericse oe 75.8 | 16.9] 6.4 3 585 
iversas purchased |). .c yee soe cso 73.0 | 19.0 | 5.8 1.3.\) 576 

Lamb, Fresh 
LeAStROTAChHUCkowae ae eiiere «en ernie eicrevei oer 56.2 | 19.1 | 23.6 1.0 | 1,850 
Me pebind teeter dnrera stir 'ac8 scseusiclre saa s fo « 58.6 | 18.6 | 22.6 1.0 | 1,300 
Loin, without kidney and tallow......... 53.1 | 18.7 | 28.3 1.0 | 1,540 
SGELCLOR eer ern reap in sknGLs of arte batig we ile ° | 6158) 18.1) 29.7 1.0 | 1,590 
LOLERGUAT LCL seis ree artes fer ewer sest na) fine |) ai Reyote ala dione) 1.0 | 1,430 
Pini daquantere menses: aitelagreles « 60.9 19.6 | 19.1 | 1.0 | 1,170 


lS a I ae a 
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Tani 11.—The Chemical Composition of American Food Materials (Continued) 


2 2 2 pe g 2 ~ 25 
g| 8] Bisse) elas 
ge ee | gee) lee 
si| 22 | #2 |234/ g2 | 38 
Lamb, Cooked 
Chops ybrOued Pann ier olen seen ciere tyne AT OU QUT 29.9 “1S 12665 
begs roast ne Swen tA ao cise aerecon CTE TPLO a 1287 8 900 
Mutton, I’resh 
Chuckevlean’ i. nvs hee te ites ee 647 Lis Sia el6e3 .9 | 1,020 
Shouldenterc - eit. options esos 60:22) WS SLs 9 | 1,245 
oresquanter st r.etwanticses arast, sis ta eos 52.9 | 15.6 | 30.9 .9 | 1,595 
LIN GRUATLED ey nts haat eee ee ee 54.8.| 16.7 | 28.1 .8 | 1,495 
Mutton, Cooked 
Mirttonwlersnoastes-5 3 en eee ete 50.9 | 25.0 | 22.6 1.2 | 1,420 
Muttons, Organs 
iver. AS} Purch asedian a8 aan ee eee erate 61.2 | 23.1 9.0 5.0 alee 905 
Pork, Fresh . 
Ebarns Presttew yet ceers. te cake eee 50.1 | 1537 |-83..4 .9 | 1,700 
Wong (Chops ig cis. . ech eee eee DONS GAG a S20 .9 | 1,655 
Pork Organs, Ete. 
ibrar yaswpuncbasedsga nce ser ee eer 71559 tlie LOes 1.6 655 
Heart vasupirchased!.;-4 es eine tomes hoe | bre sal 6.3 1.0 585 
Kadneysashpurehased ..--tm 7 och irish Gs tats: A Bae ane 12 490 
iversasipurchasedi..s ores ae eee GAA 2beSi | 46 i Mas 1.4 615 
Pork, Pickled, Salted, and Smoked 
Ham, smoked; lean... 50.501. .2 5. coe ue cOSsball 19S aeons 5.5 | 1,245 
Ham, smoked, boiled, as purchased...... 51.3 | 20.2 | 22.4 6.1 | 1,320 
iBaconssmoleedet serra sce ee ee eee 20.2 | 10.5 | 64.8 §..1-) 2,930 
Pork, Canned 
Ham, deviled, as purchased............. 44.1.) 19.0 | 34.1 3.8) | 3790 
Sausage 
BOlogn aes Gis cet ch nl AiO ee ee 60200) 1S 7S L76 eo 3.7 | 1,095 
Frankfort, as purchased................ 57.2 | 19.6 | 18.6 eat 3.4 | 1,170 
Porks ‘asipurchasedas.. 4.4.0: eee nee 39.8 | 13.0 | 44.2 al 922 | 2.195 
Pork, sausage meat, as purchased........ 46.2 | 17.4 | 32.5 3.4 | 1,695 
Poultry and Game, Fresh 
Chicken™ broilers. 7)... .< 0% fs.) oe aca ell AS Blew 2.5 Lea 505 
Goose; eV OUN Sh. 2 .ees nna ) se eS AOR TL GROMIESea® .8 | 1,830 
cite a an cess ae SOTO a Sie SP Gill, wees 1.0 | 1,360 
Chicken liver, as purchased............. 69.3 | 22.4 4.2 2.4 Pei 640 
Poultry and Game, Cooked 
{CPST oG5 (es cay NE AA ey MME es es 59.9 | 27.0 | 11.5 ins 985 
sPurkeys Tous bw... aon Os ce ae ee 52.0 | 27.8 | 18.4 1.2 | 1,295 
Fish, Fresh 
Dass AStriped: awh oles) perenne ener Res | 18.6 2.8 1.2 465 
Birekfish, whole .ai.n.. 0 oa deen ul As.2| 8 1.1 | 405 
Bluetish® <2. Gs-atic. oe ee eee 78.5 | 19.4 ie? 3 410 
ibutter-fish;. whole: .s0c00. 6. Aen eee 70.0 | 18.0 | 11.0 1.2 800 
COABWHOLE. a5.5:5 hc Ra oe ee 82.6 | 16.5 4 gat 325 
@odmstesks.. <). Ormrac.ceteee eee WONT Sea «5 Le 370 
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Tasie 11.—The Chemical Composition of American Food Materials (Continued) 


~ » we) g oy 

a) 28) alaea] all 

by nO Oo a 50 iS) ean 

So) 55) es (S35) 28 | a3 

A | ee | BY | Oca) BA | 8 

Fish, Fresh.—Continued. 
Bouin denssw HOlGs: <<: S4e sc ateosig ee} heats wos 84.2 | 14.2 .6 1.3 290 
Haddock...... ee rae Neh BEBE 7s dt SL rallies 3 12 335 
Halibut, steaks or sections.............. 75.4 | 18.6 5.2 1.0 565 
eirin SawhOlei sae oh eo bee UQRioM aL On oul wie Tal SS 660 
Weckenelawholescan in st ales s aoetueane 73.4 | 18.7 Ufa 1.2 645: 
IMGillete wholes), Sirs nc sos seen ones 74.9 | 19.5 4.6 ED, 555 
Berchien nite, wHole.. oc. oils. ec nh ee cs Woe |, 19.3 4.0 1.2 530 
Perehweyellows: WHOLE. on... seins eae ees 79.3 | 18.7 8 1.2 380 
Laser agyaroys nd 0c) (Wee eee ees Pee Tie Fetes [boa fe datsyal | Metra’ 1.0 665 
RewrsnapperswwhoOles, 4 ¢ 2 ssi. vse sa as ar 78.5 | 19.7 1.0 1.3 410 
SEU De, Vy At OR eee ee 64.6 | 22.0 | 12.8 1.4 950 
SIT ais NLS) PS. yc ane ae ee 70.6 | 18.8 Oe oa ey aveus 18s 750 
Saderoe was purchased... eris2<1:..2 ees oP tee | 20.9 3.8 2.6 1.5 600 
Sire Ce ala) (Sy Re on Ae a 79.2)| 17.6 Ls Wek 405 
Spanish mackerel, whole................ 44.5 | 14.1 6.2 1.0 525 
PEGUtebroolks WHOLE ws. cece. amici b. 2 tyme ss We8o) 19.2 2.1 1.2 445 
comiesalmonvor lakes. .5..clsca0ksn.. wees ws FOS 1728) | 1023 1.2 765 
Mice lciratteaW Ole: ysela a Sie ora ¢-5 a4 keteseue Se 79.0 | 17.8 2.4 iba 430 
Fish, Cooked 
STretrsts COOKER .5 Sree «cies bea ewde.oe 68.2 | 25.9 4.5 1.2 670 
Spanish mackerel, broiled............... 68.9 | 23.7] 6.5 1.4 715 
Fish, Preserved and Canned 
Gaal, Calley Secs oes Ae mene Ree Beers 53.5 | 25.4 no *O4 7 410 
orl Sal te HOONEIESS ne tetas os ato Sone 55.0 | 27.3 3 t19.0 490 
Mackerel, salt, dressed .'. 0.0.06 0000Gee0- 43.4 }-17.3 | 26.4 $21.9 | 1,435 
SAUIMIOM MECANCEL As cies alo hisses ee 63eo) | e21sS) | 121 2.6 915 
MARGINES MELOMOG =A. A)o-ce-3iciestie ovine sate DOM TORO MeO rien eee ate 5.6 | 1,260 
Tunney, canned in oil, Russia........... 51.3 | 23.8 | 20.0 0.6 4.3 | 1,300 
Amphibia 
[POSER 65 Sorc che eerie eRe Rona ear S37 | lowe 12 1.0 295 
Shellfish, Etc., Fresh 
Clams 
Srey ASLO UL Serer sire ieasketelsey oh -Psyevei sew jee 85.8 8.6 1.0 2.0 2.6 240 
MOUNG UUs el eet. por atte tes aj eee 86.2 6.5 4 4.2 2.7 Q15 
Crabs; hardshell, whole............. <4 Kin ele L6nG 0 1.2 3.1 415 
Mister ew NOles annie aa ee nt ieee ests 79.2 | 16.4 1.8 4 2.2 390 
Obvistersiinis siecle tafe respite 4 Spec oe cea SOLON Oe Lata rOe clea) 235 
Seallopsjas purchased: cs... ssi sa oe 80.3 | 14.8 Lo Sr dae 4 345 
Shellfish, Etc., Canned 

Clams, long, as purchased...............| 84.5 9.0 1.3 2.9 2.3 Q75 
Crabsnas purchased (y 6... 2 eee vs oo 80.0 | 15.8 1.5 Ye 2.0 370 
Lobsters, as purchased..................| 77.8 | 18.1 Veal BOldlp teigo) 390 
OysterspaspPULChasedita. [flac ec 83.45) 8.8 2-24 | 8.94 15 335 
Shrimp, as purchased............:......| 70.8 | 25.4 1.0 2| 2.6 520 


pee ee 
* Two samples averaged 23 per cent common salt. 
+ One sample contained 19.1 per cent common salt. 
t Refuse, liquids. 
48 
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Tasie 11.—The Chemical Composition of American Food Materials (Continued) 


» oat 2 {4 g = =| 3 = 
q A= 8 es 5 5 oe i=} 
go See eee 
ea | fu | Se [eae | 58 
Eggs 
Hensepunedokeds.: 2 canter concen toe ae WSO 24 | 1055 1.0 720 
| 0X01 2a sk aN fig) ONS Ee Be ers apne W322 Wel sees) Sh2).0 .8 765 
boiled: whitest ts). ..tee ontees Sir chun 86), 2aellee APs .6 250 
poilediyolksi.ces8 sijaccs causeastox nee AQ 5 L578 | (Soe pO i ee Wy 6 0)5 
Dairy Products, Ete. 
Buttereas purchased... qe c.2 48 eo nen on 11.0 TRO3 850 |= $.0 | 3,505 
Buttermilk, as purchased............... 91.0 3.0 5 4.8 yi 165 
Cheese, American, pale, as purchased..... 31.6-| 28.8 | 35:9 =nS 3.4 | 2,055 
Cheese, Cheddar, as purchased.......... 97 A) 27.7 | 86.8 4.1 4.0 | 2,145 
Cheese, Cheshire, as purchased.......... 37.1 | 26.9 | 30.7 T.9 4.4 | 1,810 
Cheese, cottage, as purchased........... 67.0} 1655 4 Spare 1.6 435 
Cheese, Fromage de Brie, as purchased...| 60.2 | 15.9 | 21.0 1.4 125) | eo 
Cheese, full cream, as purchased.........| 27.0 | 17.9 | 24.5 1.2 2.5 | 1,790 
Cheese, Neuchatel, as purchased.........| 42.7 | 15.1 | 22.3 2 beac al I Ass 
Cheese, Roquefort, as purchased......... 39.3 | 22.6 | 29.5 | 1.8 6.8 | 1,700 
Cheese, Swiss, as purchased............. 28.9 | 26.1 | 33.2 9 4.4 | 1,920 
Koumiss, as purchased................3 88.8 2.6 Tey ial 4 215 
Milk, condensed, sweetened............. 26.9 8.8 8.3 | 54.1 1.9 | 1,520 
condensed, unsweetened, ‘evaporated 
cream,, as purchasedy w-a.e- sae OSe2 a ONG |) eS ale on mentary 780 
wholeyasspurchasedh......0.. 4. ea ee. 87.0 aS 4.0 5.0 fied 325 
whey, as purchased, .4,.0e-... 0050 st a: 93.0] 1.0 So onO i 125 
Miscellaneous 
Calf’s foot jelly, as purchased........... Mis O5) cSt Scr coaewTiede a 405 | 
Oleomargarine, as purchased............ 9.5 ee Soe Onley ee 643) | 3,525 
Beef juice, as purchased................ 93.0] 4.9 6 eS, 115 
Vegetable Food. Flours, Meals, Etc. 
Barley meal and flour.................. 11.9 | 10.5 2.2 | 72.8 2.6 | 1,640 
Buckwheat tlouri:..2.400..o.00... sone 13.6 6.4 be Aaa Nile i gS) .9 | 1,620 
Corp our sy tee e eee ol ee 12.6 Lisa 1.8 | %8.4 .6 | 1,645 
Com meal, granular....................) 1206 9°72 1.9 | 75.4 1.0-| 1,655 
Corn preparations: 
IS IGS ohhh, Si GRRE creer NE et 11.8 8.3 .6 | 79.0 :3 | 1,650 
Onin ye cooked 4 ee eye 79.3 2.2 2 |elt.3 3 380 
Ostrmealat ces krz: ehh. ate ee ar ee Meo! LO 4 Pals Ohao 1.9 | 1,860 
Matmeal “bowleda.yj.st ai Aes 2.8 sey |] a lags Bi 285 
Optmeals gruely suns see eee RONG 12 A 6.3 5 155 
Rolled oats........ (TE Nea kay} 7.3 | 66.2 2.1 | 1,850 
LUCE TE Nae Meee i talent AGRS eo 12.3 8.0 .3 | 79.0 -4 | 1,630 
ESE SOUL... 2052. eee nee eee ee 12.9] 6.8 CO 78e7 .7 | 1,630 


OL ee ee 


* Lactic acid. 


} According to Farrington and Woll, the ash of cows’ milk contains, on the aver- 
age, K,0 25.6, Na2O 12.5, CaO 24.6, P.O; 21.2, and Cl 16.3 per cent. 
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Tasie 11.—The Chemical Composition of American Food Materials (Continued) 


g Zz 
al a8) 3/883] 3/2: 
NO) I =) OF es SS oO | ea 
S21 58) a8 |So5| 28 | oy 
SH) ee | Se | ose) ae |B a. 
Vegetable Food.—Continued. 

Wheat flour, entire wheat............... 11.4 | 13.8 1.9 | 71.9 1.0 | 1,675 
COU R27 nc ga eee ee te ee 12.0 | 14.2 Iba) | wl oal .9 | 1,665 
Graig pen sie ce his porsche LISSA 1323 2.2) V14 1.8 | 1,670 
Prepared (self-raising)................ 10.8 | 10.2 127) 73i60 4.8 | 1,600 

Wheat preparations, breakfast foods: 

@xackedand-crushed.......02....-.s- UOT i) altel ae ono 1.6 | 1,685 
LSE SNTE «2 5B erie Aa enna LOOSE O. DAT | 7623 -4 | 1,685 
(GLUIESAC 5 BS Belge occa eer eee 8.9 | 13.6 1.7 | 74.6 ne Safe lily Ms 
HC CUCU aria es acme as isc emia cnceee 8.1 | 10.5 1.4 | 77.9 2.1} 1,700 

Wheat preparations: 

IMETOa OMNES ase NIE, Toko oo ss ach ays Sete 10.3 | 13.4 .9 | 74.1 1.3 | 1,665 

Cae Ls ee errr 10.6 | 12.1] - .4| 76.3 |  .6 | 1,660 

Wetiincell ima cients Seis sos oe dees A LTO LOL9s 2208 | 72208) Ane leo 25 
Bread, Crackers, Pastry, Etc. 

Bread: ; 
iBrowny.as purchased... .5....c-s5 <. . s « 43.6 5A 1.8 | 47.1 2.1 | 1,050 
Corn (johnnycake), as purchased..:... 38.9 7.9 4.7 | 46.3 2.2 | 1,205 
EV mas PULENASEOL 1. ace aie ss a cet c+ 35.7 | 9.0 16) Oo5.2 1.5) 1,180 
Wheat: 

Butis) as PURCHASE... 4.25.02 21.22 ec k| 29.0 6.3 6.5 | 57.3 9 | 1,455 
Buns, cinnamon, as purchased....... 23.6 9.4 7.2 | 59.1 areal e765 
Buns, currant, as purchased.........| 27.5 6a Pall HBG -6.| 1,515 
Graham bread, as purchased........ S57 8.9 1.8 | 52.1 1.5 | 1,210 
Biscuit, homemade, as purchased....| 32.9 8.7 2.6 | 55.3 .5 | 1,300 
Rolls, French, as purchased......... 32.0 8.5 26 | oat 1.3 | 1,300 
Rolls, Vienna, as purchased......... Silere 8.5 2.2 | 56.5 A ESOO 
White bread, biscuit, as purchased...| 35.2 8.0 1.4 | 54.3 1.1 | 1,220 
Zwieback, as purchased.............| 5.8 9.8 SO uievouo 1.0 | 1,970 
Crackers, Boston (split) crackers, as 
DuLchasedeme ca gayle eae meee! ar sO LL.O 8.5 Lal 1.9 | 1,885 
Graham crackers, as purchased........ 5.4 | 10.0 9.4 | 73.8 1.4 | 1,955 
Oatmeal crackers, as purchased........ 623 011.8 | Vie 69.40 1.8 | 1,970 
Oyster crackers, as purchased......... AS | tl.3 4 LOkbel 70.5 2.9 | 1,965 
Pretzels, as purchased................ 9.6 9.7 3.9 | 72.8 4.0 | 1,700 
Satlines; as purchased... . 0... ou. 2.6% 5.6 | 10.6 | 12.7 | 68.5 2.6 | 2,005 
Soda crackers, as purchased........... 5.9 9.8 9.1 | 73.1 2.1 | 1,925 
Cake: 
Baker’s cake, as purchased............ 31.4 6.3 4.6 | 56.9 .8 | 1,370 
Chocolate layer cake, as purchased..... 20D) |e 6. 2a SO. kleCan Lal) eles at 650 
Coffee cake, as purchased............. NB I rhea Wao | 6Si.2 9 | 1.625 
Cup cake, as purchased............... 15.6) 5.9)° 9.0) 68.5 | 1.0) 1,765 
Fruit cake, as purchased.............. Ae Om Oso alle Oe Gari. 1.8 | 1,760 
Gingerbread, as purchased............ VSSM S28) |) bO.O) 6325: |) 2. 9Rt670 
Sponge cake, as purchased............ 15.3 | 6.3 | 10.7 | 65.9 1.8 | 1,795 


a 


756 NUTRITION AND DIET 


TasLe 11.—The Chemical Composition of American Food Materials (Continued) 


Bread, Crackers, Pastry, Ete.— 
Continued. 
Cookies, cakes, etc.: 
Molasses cookies, as purchased........ 
Sugar cookies, as purchased........... 
Ginger snaps, as purchased............ 
Lady fingers, as purchased............ 
Macaroons, as purchased............. 
Wafers, vanilla, as purchased......... 
Doughnuts, as purchased............... 
Pie; apple, as purchased................. 
Pie, cream, as purchased................ 
Pie, custard, as purchased............... 
Pie, lemon, as purchased................ 
Pies mince, as purchased .....2....-20+ <4] 
Pie, raisin, as purchased..:.............- 
Pudding, rice custard, as purchased...... 
Pudding, tapioca, as purchased.......... 
Sugars, Starches, Ete. 
Candy,,as purchasedis,2. . 2. sm .8s on ve a: 
Honeyssaspucchasedii. cect ine& eee ee 
Molasses, cane, as purchased............ 
Starch, cornstarch, as purchased......... 
Sugar, coffee or brown sugar, as purchased 
Granulated sugar, as purchased....... 
Moaplerwas purchaseda: jc ates a nee 
Powdered, as purchased.............. 
Vegetables 
PSTUICH OOS dwanec tether Raneth le shea tree 
Asparagus, cooked, as purchased......... 
Beans. butter, greenis...,:% 0 .ic6 onan 
Beans HATiedio.; <n arsidiasteeuihe Soete Oa Oe 


Beans, string; cooked. /...c. csaces cues 
Beans, string, fresh 
Beets, fresh 


CRA, Wr ee iv it ait Mk SY Se IL CY Dec ins 
BUSS 9) Sipe. 'S) 6 Ue alef ene: era’ ’e el 6 ide heh oie in 


GOIMMCTEOI ce «5 s'c\chote ee eee ee 
(tern ber str <<... cis ee ee 


Water, 


Per Cent 


DOA 


to to oe 


IOP RH wt Ho 


POWR ROM Rw Ow & © 


or 


Protein, 


oo 


_ 


Per Cent 


m 09 Or Co FPF ORDAADO A Ws 
NPNooeWAaQnwn FRAN DWaIOaA OS ww 


© © © 
mH 


Om = & 


0 ee et  D 


WWOHAHDHAD 


a 


ee) 


Fat, 


Per Cent 
Total Car- 


WAWWMH OER HAOOWOSW~ 


© & o © 


DOW HM AH AR WH we Y 


or 


wo D 
wm or 


_ 
Ko) 


bohydrates, 
Per Cent 


WERWHBHWDAHAMWAOWA 
Ash, 


SWPOSOwWNWSO 


Dwr OmO Qe 
Comme Vomonwworawkere COD Ae ww YW 


@ Or oo 


— 


Per Cent 


a 
Aaararnrnod © SH © ® ow wo 


em Hm oo to 


WAARIMSCNSCOHHMONHAOHDS 


Fuel Value 
per Pound 


1,910 
1,920 
1,895 
1,685 
1,975 
2,045 
2,000 
1,270 
1,515 

830 
1,190 
1,335 
1,410 

825 

720 


1,785 
1,520 
1,290 
1,675 
1,765 
1,860 
1,540 
1,860 
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Tas_e 11.—The Chemical Composition of American Food Materials (Continued) 


Water, 


Vegetables.—Continued. 
Reohlerabimancrtccrciaciiee fe ec os a ene 
Wetbuceeerr ae n snes wb isa. St 


OniGrisw esheets we thins ee wae 
1 FSPASTIVY DR oS ar sear cae, 2A te ts eae 
EHS MUIEC heleph steer e he 2a ne bes she's Goche Meee 
eae RCEIE ME a eRINe eek Siac cs aren 
WuwmeaseGried a2... hes fake bey iss te 


COOKER MDOUCH! 7 awh ee hs kid Las coke 
COOKEUA CRIS br WA 1 yen ees Skee ee 
BWECtA TAWs OF ATCSHP ne. 66 ses Bde es 
[Rohs a) Res) eae ieee eee eae ee eet 
Reig NSEC ed Oy A ed oe oe Re 
RERITD URIS See a wet et ae Ge Sec apace Sa 
FEU La AAS preety, ae Neal sy iris, de 
FS TEHU Petra of? R01 OR eA pier eR rae a 
Spuisapines ae eis Sem aisha sj ges = 
cooked, as purchased......5.........44- 


COUN MOLES ee LMR cers aide vita B dla’ ee 
Corn and tomatoes, as purchased........ 


Okrarnid tOMmaloes sc csckh as aves as ot 
esis Oneen nana aarti i064 hake 6 cuentas 
ROtALCES TSEC ES hig yn ss ss eae atte es 


MGMmatOGHna ati A. Nate. osIae co ctek are Aha 
Pickles, Condiments, Etc. 


Peppers (paprika), green, dried as pur- 
GrOreal.e0e cbc cob ta eee Pear 


Per Cent 


Dw wnownoeowpnHtowrwoocanonaor we 


SEAARWHMARAHIWOER 


oo 
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Protein, 


24. 
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15. 


Per Cent 


— et et Oo Re 29 
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Per Cent 
Total Car- 
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Sf moe WO DH De 
Aorwmnwnon ws wo 
KK SCOMNWNWDWeEDANWHENOKPHAHWOOCAO HF WOH 
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bohydrates, 
Per Cent 
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cw 69 © ~w O89 09 C CO Gr & 


SAMIR DWARSCHMHAD 


SS) 
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Ash, 
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— — 21 
aoa ee DW OO D OO HH © 


a ee ee ed 


os 
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8. 


— ee et et CO tO Oe 


me y Ore 
OCarwmkreH VDHNVOCHRHKH AO CCOCH HOS BPAANW SH © 


ee 09 


Per Cent 


~2 29 


Fuel Value 
per Pound 


265 
1,400 
1,205 


1,820 
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TaBie 11.—The Chemical Composition of American Food Materials (Continued) 


~ » ~ a g es a 3 = 
q a q Cs s 5 g a =| 
gC EC os eee 
gf | fe | ee |b2e| oe | 58 

Pickles, Condiments, Ete.—Continued. 

Ricklesseucumberts asa. ee sais eo aiiae 92.9 2.7 3.6 70 
MXC seas purchase Genie mse rend eps 93.8 ileal 4 4.0 ¥ 110 
spiced, as purchased............ Todd 4 Lo) 2057 ee 395 

Fruits, Berries, Etc., Fresh 

1X65 09 CSS Ha Eps oe lo RCE RE ae 84.6 4 |) We! 83 290 

IATIPICOUS WN eerie heady mis erro ctr a 8500) Leal sem le! <5 270 

Bananassyellows ha. ca.. 0dr a oe vis yae) 1.3 .6 | 22.0 8 460 

Black bermies 5c coe ose 9 beeen eae 86.3 Les 1.0 | 10.9 <5 270 

(Herriesma gat ok ce een Noes 80.9 Gao) nee || litre 6 365 

@ranberries 4... Wnts ae oe ee 88.9 4 6 9.9 2 Q15 

@urrants;;as purchased)... : .. 2i2- 2. Asace 85.0 | 1.5 12.8 yf 265 

Figs, fresh, as purchased............:... 79.1 es 18.8 6 380 

GIANES Sia e ee Aeee asics eT eo Grease rae 77-4 Le3 L6 P1982 5 450 

ucklebernies segs eee eee 81.9]  .6 6 | 16.6 483 345 

WeMOn's tcp ete oo eee 89.3 £0 vf 8.5 .5 205 

IMuskmelonsite aackitc ie ote ee Aen 89.5 6 aR 9.3 6 185 

Orangzestm nea ee 2 cada ees ee 86.9 8 Soi) LG -O 240 

Reachess.4 vy. ah to ok kh desta eee eS ed: Af a 9.4 A 190 

IRGAT See Seat ara ee ky hace ee 84.4 6 25°) 14) 0 A 295 

Pineapple Sess ntey a. reece toi ciine see 89.3 4 sted eve 3} 200 

JA Avtar CR ce NR AC rane ete Lal og 78.4 1.0 2071 ati 395 

ETUTICS OPE Ree eh en cee eee Ne 79.6 9 | 18.9 6 370 

Raspberries red as purchased........... 85.8 | 1.0 | 12.6 6 255 

Rigspberries,: blacks.) ay. nie eee 84.1 HC) TOE AZ6 6 310 

Steawterries sie othe, &k se anes tac 90.4] 1.0 6] 7.4 .6 | 180 

NWVatermelons ates 46 ss.5 ou np ee 92.4 A Q 6.7 3 140 

Fruits, Etc., Dried 

pple Ge) te kt ee 28.1/ 1.6| 2.2] 66.1] 2.0 | 1,350 

INPILICOES Neate yaar as ME eee 29 4 4.7 1.0: | 62.5 2.4 | 1,290 

Gitronlen: «note ct eee 19.0 20 LP a7 Sik 9) | bo2e 

Cnrranits, Zantenc cee eee ityeate) 2.4 7 a vais 4.5 | 1,495 

DEST g CNAs, Seen e eaen EME adn 15.4 okt 2.8 | 78.4 133 |} 61s 

OVE SAA een SERRE HOT Ue are CN 18.8 4.3 sO Cane 2.4 | 1,475 

Grapes, ground, as purchased............| 34.8 228 .6 | 60.5 1.2.) 1205 

ears.7as purchased. san... es ae eneOer 16.5 2.8 5.4 | 72.9 2.4 | 1,635 

IEPRINES ter). see ae tines 5.0 ak ene 22.3 ort ToS" 2.3 | 1,400 

RURISIIES 5 <c,.c1, sO A ots ee 14.6 2.6 3e34) 76 3.4 | 1,605 

Fruits, Ete., Canned, and Jellies, Pre- 

serves, Etc. 

Apple sauce, as purchased...............| 61.1 2 Sri Se2 ad 730 

Apricots, as purchased.................. 81.4 9 a iy ele Secs A 3H 

Blackberries, as purchased.............. 40.0 ejat) Sn ae2 .7 | 1,150 

Cherries, as purchased’................. Miagal, eld oral 5 415 

Figs, stewed, as purchased.............. Ob ROE en Lee 3 | 40.9 | 1.1 785 

Marmalade (orange peel), as purchased...) 14.5 6 -1 | 84.5 -3 | 1,585 

————————— eee ee ee ee eee 
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TaB_eE 11.—The Chemical Composition of American Food Materials (Continued) 


a=] ~ » 3. =) S 3 
See 8 Geel ad ae 
Soa © CO ad ARO) ENG, Sr 
a2} 68] s8 |Sd5| oo | os 
SA | Fa | Be | ose Be | Be 
Fruits, Etc., Canned; and Jellies, Pre- 
serves, Ete.—Continued. 
ROR CHES ea ay Pee erect ce euelces iene acai 88.1 7 LOSS ot 220 
IP BRIEE 5 w2 golds Eke? Sole aE net eR eee 81.1 3 3 | 18.0 83 355 
Pineapples, as purchased................| 61.8 4 7 | 36.4 ati 715 
Strawberries, stewed, as purchased....... 74.8 7 24.0 oO 460 
Tomato preserves, as purchased......... 40.9 Ti | aes .7 | 1,090 
Nuts 

PAUTTNOTECG mem IN Cee Sect Son Sd lec Se oy oe 4.8.) 21.0 | 54.9 | 17.3 2.0 | 3,030 
LBs all TUTE oe ee le A, Se eee Pl One 6Gns: 7.0 3.9 | 3,265 
[BSW STNOURIS 5 eginletel = eile ae oe nee see 4.4 | 27.9 | 61.2 3.0 2.9 | 3,165 
GeO AITILES et lat cee Pn arse oh? edhe tess 14.1 3.7 | 60°6_| 27.9 Wea 22760) 
RCD ACG meen mime meer LS eh iad, Stub eee 3.5 Geo eOveaMlenSleo, 1.3 | 3,125 
[OTS SYETARCS Se so tes SS aR a Saal lo sO Oo mon se lo.O 2.4 | 3,290 
IRC ATULS ee ee Ls Since soon 9.2 | 25.8 | 38.6 | 24.4 2.0 | 2,560 
Pecan snpolishedis see pa9 0s even eg aera Semele Omi ou leat SiS) 1.5 | 3,455 
Walnuts 1 Californiawe. 56 a6 4 cere seals 2.5 | 18.4 | 64.4 | 13.0 1.7 | 3,300 

Miscellaneous 
Chocolate: ae er ee ete sods ea 5.9 | 12-9 | 48.7 | 30.3 De 2,860 
(LS pee CRETE ces SG Ce Oe AV Gale Q16) |(n28e9) aint! | 7.2 825520 

Unclassified Food Materials 
Animal and Vegetable 
Soups, homemade 

VCE HES OI Mer PE Tet coe ei cenit a hepa ee 92.9 | 4.4 A Wal 1.2 120 
Bean soup, as purchased................| 84.3 3.2 1.4 9.4 WSF 295 
Chicken soup, as purchased......... see all IDEs 8 2.4 2.0 Q75 
lannivehow Gras ce arene cies wate 88.7 1.8 33) ere) Sa 195 

Soups, canned 
Asparagus, cream of, as purchased....... 87.4 Ob) SISOF Ne te5e 5) 1.4 285 
[Bo mullomanren i: Sees ocmats tba sia ots: 96.6 | 2.2 Pall 2 9 50 
Celery, cream of, as purchased........... 88.6 2.1 2.8 5.0 1.5 250 
(liiicel esa eeaaa ll Of wea eas 0 duchies Oe sicuei pera 89.2 3.8 9 4.7 1.4 195 
GinickenysOupeecst ie wa hts wt ee 8 93.8 | 3.6 wl ies 1.0 100 
~ Consomme, as purchased................ 96.0 2.5 A ileal 55 
Cream, corn of, as purchased............| 86.8 2.5 9 7.8 1.0 270 
Muliennes as purchased) ..0,-.7...-.9e2--|90.91| 2.7 |). 0. 20 9 60 
TRY hea GIS ANBELALSS, & 0 6 cies CPOE Re ee 89.8 | 5.2 .9| 2.8 Wy) 185 
Yuille aan itor @ cuokew eh pace A ORR OM cee © 89.3) 3.7 alt BaF 122 180 
(GdaisiUL See Ble ore Bates NEI Ole ie Ea ea 88.8 4.0 ace) 4.3 1.6 210 
REATSOUD Meee ata aw wet sis scapes 86.9 3.6 S|) Matha 1,2 235 
MD OUASLORSOU Pitt a egeets tate a we ish) EGehe tee oh exe 90.0 1.8 Tes taro). 6 1.6 185 
Weretable, as purchased: 2.004. --+.-- 95.7 | 2.9 6 9 65 

Miscellaneous 
“Infants’ and invalids’ foods”...........| 6.0 | 12.7 | 3.3 | 76.2 1.8 | 1,795 
Mincemeat, commercial.................| 27.7 627 1.4 | 60.2 4.0 | 1,305 
[VERVE THEO oec ow a obAO eA OOo Op Oem aor 54.4] 4.8] 6.7 | 32.1 2.0 970 
Salad, ham, as purchased............... GOe4e eb 47.65), 5656") = 2.0 710 


“i eee 


ty : 
\ 


i 


lard) 
oe, 


INDEX 


ABBREVIATIONS, 699 
Abdominal operations, diet in, 671 
Abscess of liver, 569 
Absorption, 54 
mechanism of, 55 
Accomplishment of work, 35 
Achylia gastrica, 523 
diarrhea in, 525 
simplex, 524 
Acid, amino-, 27 
carbonic, in blood, neutralization of, 38 
fatty, in milk fat, 141 
hydrochloric, digestive functions of, 49 
uric, 363 
in gout, 365 
Acid-forming diet in nephritis, 444 
Acidity of certain foods, 479 
Acidophilus milk, 154 
manufacture of, 154 
in home; 155 
market distribution, 154 
therapeutic value, 154 
Acne rosacea, 664 
vulgaris, 664 
Addison’s disease, 665 
Adenin, 363 
Adiposis dolorosa, 385 
Adulteration of milk, 148 
Aérophagia, 532 
Agar jelly, diabetic recipe, 356 
Agar-agar, 113 
objections to use, 114 
Age and stature in men, factor for, 687— 
691 
in women, factor for, 694-698 
as factor in basal metabolism, 19 
in obesity, 383 
Age-height-weight table for boys, 234 
from birth to school age, 255 
for girls, 235 
from birth to school age, 254 
for men, 682 
for women, 683 
Air-swallowing by infants, vomiting as 
result of, 257 
Alcoholic beverages, 208 
food value, 208, 732-735 
use of, in gout, 370 
Alimentary obesity, 382 
Alkaline waters, 207 
Alkali-producing foods, 480 
Alkalitherapy in gastroduodenal ulcer, 507 
Alkaptonuria, 484 
recognition of, 485 
treatment of, 485 


| Alvarez’ ambulant treatment for duode- 
nal ulcer, 513 
smooth diet list, 514 
Ambulant treatment of gastroduodenal 
ulcer, 513 
American cheese, manufacture of, 158 
Amino-acids, 27, 29, 70 
in beef, 163 
stimulation by, in metabolism, 45 
2-Amino, 6-oxypurin, 364 
6-Aminopurin, 363 
Amylopsin, 52 
Anaphylaxis, 432 
desensitization in, 436 
diagnosis, 435 
hereditary factors, 434 
manifestations of, 435 
protein intoxication and, differentiation, 
432 
treatment, 436 
Anemia, inorganic iron in treatment of, 90 
pernicious, 633 
diagnosis, 633 
diet in, 634 
Minot and Murphy’s, 635 
value of liver, 635 
menus in, 636-637 
preparation of calves liver for, 638 
secondary, 630 
Angina pectoris, 627 
Anhydremia, effects of, 103 
Anomalies, metabolic, 484 
Anorexia in heart disease, 627 
nervosa, 532, 656 
Antianaphylaxis, 433 
Antineuritic vitamin, 77 
Antiophthalmic foods, 283 
vitamin, 77 
Antirachitic qualities uf cod liver oil, 294 
vitamin, 77 
Antiscorbutie foods, 291 
freshness as factor, 292 
vitamin, 77 
Anuria in cholera, 617 
Appendicitis, gastroduodenal sek: and, 
differentiation, 504 
Appetite in gastro-intestinal diseases, 491 
in typhoid fever, 585 
secretion of stomach, 50 
Apple, 197 
and celery salad, upbuilding recipe, 429 
tapioca, nephritic recipe, 4°75 
whip, nephritic recipe, 475 
Archer and Cecil’s classification of arthri- 
: tis, 641 
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762 


Arsenical waters, 208 
Arterial hypertension, 465 
diet in, 466 
menus in, 468-473 
Arteries, diseases of, 628 
Arteriosclerosis, 628 
Arthritis, 640 
acute, 641 
chronic infectious, 642 
menus in, 642, 643, 645, 646 
classification of, 640 
Cecil and Archer’s, 641 
deformans, 644 
degenerative, 641, 644 
diet in, 641 
low calorie, 644 
Pemberton’s, 645 
proliferative, 640 
Artichokes, food values of, 708 
Artificial feeding of infants, 246 
Ash constituents of foods in percentage of 
edible portion, 744-750 
in meats, 164 
in proportion to protein, 164 
Asiatic cholera, 616 
kaolin in, 617 
physiologic salt solution in, 617 
Asparagus, 196 
food values of, '708 
Asthenic leanness, 419 
Ataxia, Friedreich’s, 659 
Atherosclerosis, 628 
Atony, gastric, 425 
constipation in, 527 
menus in, 527 
Atophan, value of, in gout, 371 
Atrophy of gastric mucosa, 524 
Atropine for vomiting infants, 258 
Aub and Du Bois’ height-weight formula 
for body surface area, 60 
Sage standards of basal metabolism, 
60 
Auto-intoxication, intestinal, 558 
protein intake and, 74 
Avitaminosis, 282 
Avogadro’ slaw, 22 


Bacinuary dysentery in infants, dietary 
treatment of, 261 
Bacillus acidophilus milk, 153 
botulinus, 543 
enteritidis in meats, 172 
lactis, 148 
Bacteria in feces in proportion to total 
bulk, 56 
in milk, 148 
passage of, 
559 
Bacterial contamination of milk, 240 
Balance, nitrogen, 29 
water, 101 
Banana, 198 
baked, food values of, '720 
Bantick and Smith’s modified Karell diet, 
627 
Barley, 186 


through intestinal wall, 


INDEX 


Basal metabolism, 19 
at different ages, 20 
calorimeter for measuring, 21 
determination of, 19 
Du Bois’ height-weight formula for, 
19 
factors influencing, 19 
Harris and Benedict’s prediction 
formula for, 60 
in pregnancy, 265, 266 
of boys and girls according to body 
weight, 218 
prediction formula for, 20, 684 
pulse rate, body weight, and vital 
capacity during pregnancy, curves 
showing, 266 
rate of, 60 
prediction formula, 60 
Sage standards, 60 
temperatures in fevers and, relation- 
ship, 580 
Base-forming diets in nephritis, 444, 479 
properties of citrus fruits, 198 
Bath, cold, in obesity, 392 
Bavarian cream, nephritic recipe, 478 
Beans, 195 
food values of, 708 
Becker and Haméaliinen’s estimation of 
total energy requirements of various 
occupations, 66 
Beef, 169 
amino-acids in, 163 
chemical composition of, 751 
food values of, 700 
raw, preparation of, 680 
retail cuts, 165 
percentages of lean, fat, and bone 
in, 167-169 
wholesale cuts, percentages of lean, fat, 
and bone in, 166 
of total and soluble protein in, 
166 
Beets, 196 
food values of, '708 
Benedict and Harris’s prediction formula 
for basal metabolism, 60, 684. 
Benedict and Talbot’s tables for comput- 
ing body surface area, 59 
Beriberi, 76, 284 
acute, 286 
chronic, 286 
pathologic changes in, 286 
resulting from vitamin B deficiency, 79 
symptoms, 286 
theories concerning, 285 
vitamin, 76 
wet, 285 
Berries, chemical composition of, 758 
Beverages, 204 
alcoholic, 208 eo 
food values, 208, 732-735 *: 
non-alcoholic, food values of, 728-730 
preparation of, 681 
Bile, 560 
digestive functions of, 52 
Biliousness, 563 
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Biologic values of protein, 70 
Biscuits, 190 
Bitter waters, 207 
Blane mange, food values of, 721 
Trish moss, diabetic recipe, 357 
nephritic recipe, 479 
Blood, buffer mixture in, 38 
diseases of, 630 
in starvation, 27 
uric acid in, in gout, 363 
Body fat, utilization of, during starvation, 
250 = 
fluids, osmotic pressure of, maintenance, 


fuel requirements, determination of, 58 
protein, utilization of, during starva- 
tion, 26 
surface area as factor in basal metab- 
olism, 19 
Aub and DuBois _height-weight 
formula, 60 
constants for computing, 59 
Du Bois’ formula for, 60, 61 
estimates for body weights, 59 
estimation of, 58 
height-weight formula for, 19 
chart, Du Bois’, 61 
temperature, chemical regulation of, 34 
maintenance of, 34 
physical regulation of, 35 
réle of water in maintaining, 103 
weight in men, factor for, 685-686 
in women, factor for, 692-693 
pulse rate, basal metabolism, and 
vital capacity during pregnancy, 
curves showing, 266 
Bone in retail cuts, percentage, 167-169 
in wholesale cuts, percentage, 166 
Bothriocephalus latus, 633 
Boys. See also Child, school. 
basal caloric requirements, 218 
weight-height-age table for, 234 
Brain, diseases of, 661 
Bran as roughage, 113 
cookies, diabetic recipe, 356 
how to work, 355 
muffins, nephritic recipe, 474 
obesity recipe, 411 
recipe for, 113 
wafers, diabetic recipe, 355 
Breads, 189 
chemical composition of, 755 
diabetic, analysis of, 360 
food values of, 712 
hot, 190 
digestibility of, 120 
milk, 189 
pudding, typhoid recipe, 595 
satiety value, 110 
Breakfast foods, 190 
diabetic, analyses of, 360 
food values of, 714 
Breast feeding, 241 
additions to, 246 
contraindications to, 242° 
infant abnormalities in, 244 
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Breast feeding, nursing period, 244 
schedule of hours, 243 
technic of, 242 
Brie cheese, 158 
Brill’s disease, 613 
Broths, preparation of, 680 
Buckwheat, 187 
Buffer mixture in blood, 38 
Building stones, 70 
of protein metabolism, 27 
Bulbar palsy, chronic progressive, 659 
Bulbs, dietary value, 196 
Bulimia, 532 
Butter, 152 
composition of, 152 
odor of, 152 
“starters” in manufacture of, 153 
substitutes, 201 
use of salt in, 152 
Buttermilk, 150, 153 


CaBBAGR, dietary value, 194 
food values of, 708 
Cachexia, 420 
Caffeine, 205 
use of, in gout, 370 
Cakes, chemical composition of, 755 
food values of, 716 
weight and caloric content of standard 
portions, 740-741 
Calcareous waters, 207 
Calcium, daily requirements, 94 
in milk, 142 
in typical foods, 96 
utilization of, 91, 92 
Calculus, renal, 483 
percentage composition of, 484 
Caloric content and weight of standard 
portions of various foods, 736-743 
intake for reduction cure in man or 
woman of given height and age, 
414-417 
in chronic nephritis without edema, 
461 
in obesity, 388 
requirements, basal, for boys, 218, 220 
for girls, 218, 221 
in industry, 67 
in lactation period, 272 
total daily, for boys and girls, 222 
Calories, daily requirements, 214 
extra, per hour, attributable to house- 
hold tasks, 64 
to various occupations, 63 
Calorimeter, 21 
experiments on effect of mixed diet, 65 
Calorimetry, indirect, 21 
Camembert cheese, manufacture of, 158 
Campbell’s diabetic recipes, 355 
sample diet for diabetic patients, 352 
Cancer. See Carcinoma, 
Candies, 192 
digestibility of, 119 
Cane sugar, 191 
syrup, 192 
Canned fish, 175 
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Canned fruits, 199 
meats, 171 
milk, 155 ci pe 
Carbohydrates, absorption of, in digestive 
tract, 54 
and fat mixtures, oxidation of, 23 
conversion of fat into, 32 
daily requirement, 215 
intake in liver diseases, 563 
metabolism, 31 
in diabetes, 313 
in starvation, 24 
in typhoid fever, 581 
role of liver in, 560 
milk, 141 
of grains, 187 
plethora in metabolism, 46 
proprietary foods, 252 
reduction of protein metabolism by, 32 
requirements of normal infants, 238 
of obese, 390 
of school child, 225 
respiratory quotient of, 22 
restriction in diabetes mellitus, 
specific dynamic action of, 28 
tolerance in diabetes, determination of, 
322 
Carbonic acid in blood, neutralization of, 
39 
Carcinoma of pancreas, 572 
of stomach, 517 
chronic gastritis and, differentiation, 
494 
dietary regulation, 518 
gastroduodenal ulcer and, differentia- 
tion, 504 
lavage in, 519 
Cardiospasm, 492 
Carditis, 621 
Carphologia, 585 
Carrots, 196 
food values of, 708 
omelet, obesity recipe, 410 
salad, diabetic recipe, 354 
Casein, 140 
biologic value, 71 
Caseinogen, 140 
coagulation of, in digestion, 144 
Catarrhal jaundice, 566 
laxatives in, 567 
menus in, 567 
Cauliflower, dietary value, 194 
en casserole, diabetic recipe, 355 
lactovegetarian recipe, 412 
obesity recipe, 411 
food values of, 708 
Cecil and Archer’s 
arthritis, 641 
Celery, 196 
food values of, 708 
stuffed, lactovegetarian recipe, 412 
Cell, coupling process of, 43 
lipoid membrane of, 43 
metabolism of, 41 
osmosis, 41 
Cellu-bran cookies, diabetic recipe, 357 


320 


classification of 
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Cellu-flour griddle cakes, diabetic recipe, 
357 
pie crust, diabetic recipe, 357 
Cellulose, 112 
contained in commoner foods, 113 
daily requirements, 114 
of grains, 188 
Cereals, 183 
barley, 186 
biologic value, 71 
breakfast, in diet of school child, 227 
infant’s dietary needs, second year, 
253 
buckwheat, 187, 190 
carbohydrates, 187 
cellulose in, 188 
chemical composition of, 187, 754-755 
cooking of, 679 
corn, 186 
‘ importance in diet, 183 
in packages, cost of, fuel values in rela- 
tion to, 124 
maize, 186 
minerals, 188 
nutritive value, 187 
oats, 187 
proteins, 188 
rice, 185 
rye, 186 
vitamin content, 188 
weight and caloric content of standard 
portions, 742 
wheat, 183 
Cerebral diseases, 661 
Certified milk, 150 
Chalybeate waters, 207 
Cheddar cheese, manufacture of, 158 
Cheese, 157 
and egg souffle, upbuilding recipe, 428 
custard, diabetic recipe, 357 
digestibility, 120, 158 
dressing, lactovegetarian recipe, 412 
economic value, 126 
food value, 159, 701 
manufacture of, 158 
place in diet, 160 
varieties, 157 
composition of, 159 
Chemical composition of American food 
materials, 751-759 
regulation of body temperature, 34 
stimuli to gastric secretion, 50 
Chicken, food values of, 701 
Child, calcium requirements of, 96 
diabetes mellitus in, 333 
metabolism of, 68 
school, basal metabolism according to 
body weight, 218 
caloric requirements of, 217-224 
carbohydrate requirements of, 225... 
diet of, 217 
arrangement, 227 
school lunches, 229 
summary, 229 
total quantity of food, 217 
fat requirements, 225 
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Child, school, mineral requirements, 226 
protein intake, average, 223 
summary, 224 
requirements, 222 
vitamin requirements, 226 
weight-height-age tables for, 234, 235 
young. See Infants. 
Chittenden’s studies of 
economy in nutrition, 72 
Chlorine, dietary requirements, 99 
in milk, 142 
in typical foods, 100 
Chlorosis, 631 
constipation in, 632 
ulcer of stomach in, 632 
Chocolate, 205 
preparations, diabetic, analyses of, 361 
Cholecystitis, 569 
gastroduodenal ulcer and, differentia- 
tion, 504 
Cholelithiasis, 569 
Cholera, Asiatic, 616 
kaolin in, 617 
physiologic salt solution in, 617 
Ciders, food values of, 734 
Cinchophen, value of, in gout, 371 
Cirrhosis of liver, 568 
Citrus fruits, 198 
base-forming properties, 198 
Clams, 176 
Coagulation of milk in digestion, 144 
biologic value, 145 
Coarse foods, satiety values, 111 
Cocoa, 205 
diabetic analyses of, 361 
food values of, 728 
junket, typhoid recipe, 594 
lactovegetarian recipe, 412 
typhoid recipe, 594 
with milk, typhoid recipe, 594 
Cod-liver oil, administration of, 298 
‘antirachitic properties of, 294, 298 
vitamin D in, 81 
Coefficient of digestibility, 114 
Coffee, 204 
effects of, 205 
on digestion, 118 
excessive use of, 205 
food values of, 728 
Spanish cream, diabetic recipe, 357 
typhoid recipe, 594 
Cold bath for obese, 392 
storage of eggs, 180 
of meat, 171 
Coleman’s diet in typhoid fever, 590, 591 
Colicky infants, feeding of, 259 
Colitis, mucous, 545 
Coma, diabetic, treatment of, 336 
Community health, milk consumption as 
factor in, 147 
Concentration, molecular, 40 
Condensed milk, 150, 155 
sweetened, for normal infants, 251 
Condiments, 203 
chemical composition of, 757 
food values of, 724-726 
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Constipation, chronic, 548 


effects of, 548 
high fat diets in, 557 
hygiene and diet in, 552 
menus in, 554-557 
psychic factors in, 552 
purgatives as cause, 552 
types, 551 
in chlorosis, 632 
in chronic gastritis, 496 
in gastric atony, 527 
in infants, treatment of, 259 
roughage as factor in prevention of, 112 
Constitutional obesity, 383 
Contentment as factor in treatment of 
tuberculosis, 597 
Cooked foods, digestibility of, 120 
Cookies, food values of, 723 
Cooking of foods, 679 f 
effect of, on digestibility, 115 
Corn, 186 
chowder, recipe, 233 
food values of, 708 
meal, 186 
oil, 202 
starch, 186 
Cost of cereals in packages, fuel values in 
relation to, 124 
of food, 121 
factors influencing, 122 
food values in relation to, 125 
summary, 127 
of lean and of total meat compared, 123 
of meat on basis of protein and caloric 
content, 124 
Cottonseed oil, 201 
Cough, whooping, 612 
Coupling process of cell, 42 
Crabs, 176 
Crackers, 190 
chemical composition of, 755 
food values of, 713 
Cream, 142 
cheese, manufacture of, 158 
on toast, upbuilding recipe, 428 
dressing, diabetic recipe, 355 
nephritic recipe, 474 
food values of, 706 
of tomato soup with rice, recipe, 232 
sauce, nephritic recipe, 474 
Creamed dried beef on toast, recipe, 232 
eggs and potatoes, recipe, 232 
Creatinine in relation to protein metabo- 
lism, 31 
Creatorrhea, 571 
Jucumbers, food values of, 708 
Cup cakes, nephritiec recipe, 478 
Custard, baked, diabetic recipe, 354, 356 
nephritic recipe, 478 
typhoid recipe, 590, 595 
boiled soft, typhoid recipe, 590 
cheese, diabetic recipe, 357 
chocolate, upbuilding recipe, 428 
egg, obesity recipe, 411 
food values of, 718 
nephritic recipes, 475 
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Custard pudding, upbuilding recipe, 427 
rennet, typhoid recipe, 594 
soft, leanness recipe, 427 
typhoid recipe, 594 
Cutler’s recipes in typhoid fever, 594 
Cyroscopy, 148 
Cyst of liver, 569 
of pancreas, 572 
Cystin, 70 
Cystinuria, 486 
diagnosis, 486 
treatment, 486 


Datry products, chemical composition of, 
754 
distribution of vitamins in, 87 
food values of, 705 
weight and caloric content of stand- 
ard portions, 739 
Dandelion greens, food values of, 708 
Deamination, 28, 43 
Death from starvation, 27 
Defecation, explanation of, 550 
Deficiency diseases, beriberi, 284 
general malnutrition, 305 
infantile tetany, 299 
nutrition in, 281 
ophthalmia, 281 
osteomalacia, 299 
pellagra, 300 
rickets, 293 
scurvy, 288 
simple goiter, 303 
Deposit protein, 24 
Depressed gastric secretion, 523 
Dercum’s disease, 385 
Dermatitis, 665 
Desensitization in anaphylaxis, 436 
Desserts, food values of, 716-724 
upbuilding recipes, 427 
weight and caloric content of standard 
portions, 741 
Dextrose, 191 
milk, 141 
Dextrose-nitrogen ratio in diabetes melli- 
tus, 314 
Diabetes albuminuricus, 457 
mellitus, 311 
Campbell’s sample diet, 352 
carbohydrate restriction in, 320 
coma in, treatment, 336 
dextrose-nitrogen ratio, 314 
dietary instruction card for patients, 
344 
management, 318 
education as factor in, 321 
fasting in, 332 
foods in, analyses, 358-361 
glycosurias and, differentiation, 317 
good hygiene in, 321 
high fat diets, 331, 353 
in children, 333 
high carbohydrate diet, 334 
insulin treatment, 338 
child’s dose, 334 
in coma, 336 
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Diabetes mellitus, insulin treatment, rela- 
tion to diet, 341 
ketogenic-antiketogenic ratio in, 315 
maihtenance of, 320 
low protein intake in, 320 
maintenance diets, 323-325, 328 
construction of, 328 
intarvin, 330 
manufactured foods, 331 
menus in, 345-353 
metabolism in, 311 
carbohydrate, 313 
essential facts of, 316 
fat, 314 
ketogenic-antiketogenic ratio, 315 
protein, 314 
respiratory quotient, 313 
total, 312 
nervous influences in, 311 
oatmeal cure of von Noorden, 333 
obesity and, 311, 387 
prevention of, 317 
recipes for use in, 354-357 
recognition of, 317 
responsibility for management of 
treatment, 322 
surgical intervention in, 335 
test diets in, 323-325 
tolerance in, determination, 322 
undernutrition as treatment for, 318 
Diabetic coma, treatment, 336 
diet charts for determination of toler- 
ance, 327, 328 
insulin, for determination of toler- 
ance, 324 
foods, analyses of, 358-361 
cautions to be observed with, 331! 
recipes, 354-357 
Diarrhea, 536 
in achylia gastrica, 525 
infant, dietary treatment of, 260 
nervous, 542 
Schmidt’s test diet, 537 
Diet. See also Menus. 
arrangement of, factors to consider, 124 
base-forming, in nephritis, 479 
calcium requirements, 94 
chlorine requirements, 99 
diabetic, 345-353 
chart for determination of toler- 
ance, 327 
high fat, 353 
management of, 318 
economy in, 121 
formula for, 128 
Epstein’s, in nephrosis, 457 
factors of unknown nature, 76 
for nursing mother, 274-277 
fruits in, value, 199 
fuel requirements, 58 
fundamental considerations, 214 ~S 
high calorie, in typhoid fever, 583 
carbohydrate, in diabetes in children, 
334 
fat, in constipation, 557 
in diabetes mellitus, 331 
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Diet in abdominal operations, 671 
in arthritis, 641 
in carcinoma of stomach, 518 
in chronic gastritis, 497-502 
in constipation, 553 
in deficiency diseases, 281 
in gout, 367 
in industry, 67 
in liver disease, 562 
in nephritis, 439 
in pernicious anemia, 634 
in pneumonia, 610 
in psychoneuroses, 650 
in tuberculosis, 597 
in typhoid fever, 583 
of various caloric values, 590, 591 
insulin diabetic, for determination of 
tolerance, 324 
iodine requirements, 99 
iron requirements, 93 
Karell milk, im myocardial failure, 626 
ketogenic, in epilepsy, 658 
lactovegetarian, for obese, 406-409 
Lenhartz’s ulcer, 508 
liquid and semi-liquid, in tuberculosis, 
609 
low calorie, in arthritis, 644 
magnesium requirements, 99 
maintenance, in diabetes mellitus, 328 
construction of, 329 
meat in, importance, 172 
mineral requirements of, 87 
Minot and Murphy’s, in pernicious 
anemia, 635 
nephritic, O’ Hare’s, 476, 477 
normal, 213 
detailed, 216 
nuts in, value, 199 
of infants, 237 
of school child, 217 
arrangement, 227 
composition, 219 
relative proportions of chief food- 
stuffs in, 226 
school lunches, 229 
summary, 229 
total quantity of food, 217 
Pemberton’s, in arthritis, 645 
phosphorus requirements, 97 
postoperative, 669 
potassium requirements, 99 
preoperative, 669 
protein problem, 70 
reduction, Ebstein’s, 413 
historic, 413 
intensive, 401—405 
Karell milk, 418 
mild, 394-400 
Rosenfeld’s, 418 
relation of, to composition of feces, 
56 
reproduction and, 262 
Schmidt’s test, in diarrhea, 537 
in pancreatic disease, 570 
Sippy ulcer, 508-513 
skeleton, for obese, 409 
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Diet, smooth, in gastroduodenal ulcer.’514 
sodium requirements, 99 
strawberry, in sprue, 547 
’ study of, importance, 213 
Turner’s, in sprue, 547 
upbuilding, 423-427 
milk, 422 
principles of, 421 
typical German, 429 
vegetables in, value, 199 
von Leube’s ulcer, 507 
Dietary, family, Rose’s, 129-134 
very low-priced, 134 
Digestibility, 114 
as factor in diseases of digestive organs, 
488 
coefficient of, 114 
and fuel value per pound of nutrients 
in different food groups, 116 
effect of cooking, 115 
of tea and coffee, 118 
of cheese, 158 
of commoner foods, 120 
of eggs, 117, 179 
of fats, 115, 202 
of fatty foods, 203 
and melting point, comparison, 115 
of infant’s food, 240 
of meats, 117 
of milk, 117, 119, 145, 241 
of pastries, 118 
of sugars, 119 
of vegetables, 118 
psychic factors, 116, 119 
summary, 119 
Digestion, 48 
disturbances of, in tuberculosis, 599 
in mouth, 48 
in stomach, 48 
psychic influences in, 50 
intestinal, 51 
mechanics of, 549 
of milk, 144 
role of bile in, 52 
of hydrochloric acid in, 49 
of lipase in, 50 
of pancreatic secretions in, 51 
of pepsin in, 49 
of rennin in, 49 
of saliva in, 48 
of succus entericus in, 53 
of trypsin in, 51 
Digestive organs, diseases of, 488 
digestibility and, 488 
purpose of dietary regulation, 489 
2.6 Dioxypurin, 363 
Diphtheria, 613 
Diseases, deficiency, nutrition in, 281 
febrile, 577 
in which diet is of varying importance, 
575 
nutrition in, 279 
obesity in, 385 
Distilled liquors, food values of, 732 
D:N ratio in diabetes mellitus, 314 
Doughnuts, food values of, 721 
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Dressings, food values of, 724-726 
nephritic recipe, 479 
Dried beef, creamed, on toast, recipe, 232 
fruits, 198 
chemical composition of, 200 
food values of, 711 
milk, 150, 156 
advantages of, 157 
composition of three forms, 156 
for normal infants, 251 
Dryco, 251 
Du Bois and Aub’s height-weight formula 
for body surface area, 60 
Sage standards of metabolism, 60 
Du Bois’ body surface chart, 61 
height-weight formula for surface area 
of body, 19, 61 
Duodenal feeding, 675 
ulcer. See Gastroduodenal ulcer. 
Dynamic action, specific, 28 
Dyschezia, 551 
Dysentery, infant, dietary treatment of, 
261 
Dyspepsia, fermentative, 541 
menus in, 541 
intestinal, 537 
dietary regulation, 539 
menus in, 540 
nervous, 531 
chronic gastritis and, differentiation, 
494 
menus in, 533-536 
rules for guidance of physician, 533 
Dystrophia adiposogenitalis, 385 


Exsstrtn’s reduction diet, 413 
Economic purchase of foods, 121 
value of meat, 174 
of milk, 147 
and meat compared, 147 
Economy in nutrition, studies in, 72 
Eczema, 662 
Edam cheese, manufacture of, 158 
Edema, nephritic, 452 
Education, importance of, in diabetes 
mellitus, 321 
Egg custard, nephritic recipe, 475 
obesity recipe, 411 
plant and oysters en casserole, diabetic 
recipe, 355 
obesity recipe, 411 
en casserole, lactovegetarian recipe, 
412 
soufflé, food values of, '722 
Eggnog, food values of, 729 
Kggs, 177 
Ase cheese soufflé, upbuilding recipe, 
428 
chemical composition of, 754 
cold storage, 180 
composition of, 178 
from different varieties, 177 
whites and yolks compared, 178 
cooking of, 681 
creamed, and potatoes, recipe, 232 
digestibility, 117, 179 
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Eggs, distribution of vitamins in, 87 
economic value, 127 
fat, 178 
food values, 179, '705, ‘707 
fresh, characteristics of, 180 
frozen, 181 
in diet of school child, 227 
infants dietary needs, second year, 253 
iron content, 94 
mineral elements, 179 
preservation of, 180 
protein, 178 
satiety value, 110 
vitamin content, 179 
water glass solution for, 180 
Emaciation, 420 
Emmenthal cheese, manufacture of, 158 
Endocarditis, 614, 621 
Endocrine organs, diseases of, 665 
Endogenous purins, 364 
Enema, nutrient, 676 
formulas for, 676 
in gastroduodenal ulcer, 506 
Energy requirements, food needed for, 69 
of shoemaker, 65 
of various animals and man to carry 
certain weights, 36 
occupations, 66 
waste of, in accomplishment of work, 35 
Enteritis, acute, 543 
menus in, 544 
recognition of, 543 
treatment, 543 
Enterocolitis, chronic, 544 
treatment of, 545 
Enterokinase, 53 
Epilepsy, 657 
fasting in, 658 
ketogenic diet in, 658 
Epstein’s diet in nephrosis, 457 
Equilibrium, nitrogen, 30 
water, 101 
Equivalents, table of, 699 
Erepsin, 53 
Erythema, 664 
Escalloped fish, obesity recipe, 410 
Esophagus, disease of, 492 
stenosis of, 492 
Evaporated milk, 150, 155 
for lactic acid milk mixtures, formula, 
Q51 
for normal infants, 250 
Exercise, increment of, 63 
value of, in obesity, 392 
Exogenous purins, 364 
Exophthalmic goiter, 665 
Extractives in meats, 164 
Extracts, flavoring, 204 
Liebig’s, 172 


meat, 172 
\ 
Factor for body weight in men, 685- 
686 


in women, 692-693 
for stature and age in men, 687-691 
in women, 694-698 
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Family dietary, Rose’s, 129-134 
very low-priced, 134 
Fasting in diabetes mellitus, 332 
in epilepsy, 658 
in obesity, 391 
maximum duration of, 26 
Fat diets, high, in constipation, 557 - 
in diabetes mellitus, 331 
meats, 163 
in retail cuts, percentage, 167-169 
in wholesale cuts, percentage, 166 
Fats, 201 - 
absorption of, in digestive tract, 54 
and carbohydrate mixtures, oxidation 
of, 23 
conversion of, into carbohydrate, 32 
digestibility of, 115, 120, 202 
and melting point, comparison, 115 
distribution of vitamins in, 85 
ege, 178 
intake in gastro-intestinal diseases, 491 
in liver diseases, 563 
iron content, 94 
metabolism, 33 
in diabetes mellitus, 314 
milk, 141 
fatty acids in, 141 
place in diet, 202 
plethora in metabolism, 45 
requirements in obesity, 390 
of infant, 239 
of school child, 225 
respiratory quotient, 22 
satiety value, 111 
specific dynamic action of, 28 
utilization of, in starvation, 24, 33 
Fat-soluble vitamin, 77 
Fatty acids in milk fat, 141 
Febrile diseases, 577 
Feces, abnormal, as cause of constipation, 
552 
bacteria in, in proportion to total bulk, 
56 
composition of, 55 
diet as factor in, 56 
Feeding, duodenal, 675 
intravenous, 678 
nasal, 675 
of infants, 237 
artificial, 246 
technique, 248 
breast feeding, 241 
under special conditions, 255 
of normal infants during second year, 
253 
of surgical patients, 668 
special methods of, 675 
subcutaneous, 678 
Fermentative dyspepsia, 541 
menus in, 541 
Fermented milk, 153 
Ferments, action of, 43 
factors influencing, 44 
milk, 142 
nature of, 43 
of succus entericus, 53 
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Fertility, dietary factors in, 262 
vitamin A and, 282 
vitamin E and, 82, 263 
Fever, metabolism in, 579 
nature of, 577 
scarlet, 612 
temperature in, basal metabolism and, 
relationship, 580 
typhoid. See Typhoid fever 
typhus, 613 
water balance in, 579 
yellow, 614 
Fish, 174 
canning, 175 
chemical composition of, 175, 752-753 
digestibility, 176 
distribution of vitamins in, 85 
drying, 175 
escalloped, obesity recipe, 410 
food values of, 703 
nutritive value, 176 
preservation, 175 
satiety value, 110 
Flavoring extracts, 204 
Floating island, food values of, 722 
Flours, chemical composition of, 754-755 
diabetic, analyses of, 358 
graham, 185 
white, manufacture of, 184 
whole wheat, 188 2 
Fluids of body, osmotic pressure of, main- 
tenance, 40 
Foods, acidity of, 479 
adjuncts to, condiments, 203 
alkali-producing, 480 
antiophthalmic, 283 
antiscorbutic, 291 
freshness as factor, 292 
ash constituents of, in percentage of 
edible portion, 744, 750 
breakfast, food values of, 714 
calcium in, 96 
cellulose content of, 113 
chemical composition of, 751-759 
chlorine in, 100 
coarse, satiety values, 111 
composition of, instruction card for 
diabetic patients, 344 
cooked, digestibility of, 120 
cooking of, 679 
cost of, 121 
factors influencing, 122 
fuel values in relation to, 125 
summary, 127 
diabetic analyses of, 358-361 
cautions to be observed with, 331 
digestibility of, 114, 120 
distribution of vitamins in, 84-87 
economy in buying, 121 
factors of unknown nature, 76 
family requirements, Rose’s estimates, 
129-134 
fuel values and coefficients of digesti- 
bility in different groups, 116 
in relation to cost, 125 
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Foods, gastric secretion prompted by, 109 
with doubled amounts, 109 
infant, digestibility of, 240 
iron content, 95 
irradiation of, to increase antirachitic 
properties, 297 
length of time in stomach, 109 
minerals of, 87 
factors limiting, 88 
functions, 88 
utilization, 89 
miscellaneous, chemical composition of, 
759 
weight and caloric content of stand- 
ard portions, 743 
nutritive values of, tables showing, 700-— 
730 
oxidation of, water formed in, 103 
phosphorus in, 98 
poisoning, 432 
prepared, nutritive values of, tables 
showing, 700-730 
proprietary, for infants, 252 
protein, economy in purchase, 126 
purchase of, factors to consider, 124 
purin content of, 372 
requirements of infants, 237 
of school child, 217 
of soldier on march, 36 
satiety values, 108 
specific dynamic action of, increment 
of, 64 
standard portions of, weight and caloric 
content, 736, 743 
sugary, 191 ; 
water content of, 102 
French dressing, upbuilding recipe, 429 
Fresh fruits, food values of, 710 
Friedreich’s ataxia, 659 
Fruits, 197 
canning, 199 
chemical composition of, 200, 758-759 
citrus, 198 
base-forming properties, 198 
dietary value, 199 
distribution of vitamins in, 85 
dried, chemical composition of, 200 
food values of, 711 
drying, 198 
fresh, food values of, 710 
in diet of school child, 228 
infant’s dietary needs, second year, 253 
jellies, food values of, 711 
juices, 206 
salad, diabetic recipe, 354 
small, 198 
stewed, food values of, 711 
weight, and caloric content of standard 
portions, 739-740 
Fuel requirement, determination of, 58 
general considerations, 214 
of shoemaker, 65 
of various occupations, 66 
values in relation to cost of cereals in 
packages, 124 
of various foods, 125 


GALLBLADDER, 562 
diseases of, 569 
Game birds, 170 
chemical composition of, 752 
Gases of protein metabolism, Loewy’s 
formula, 24 
Gastrectasis, 529 
Gastric atony, 525 
constipation in, 527 
menus in, 527 
digestion, 48 
juice. See Gastric secretion. 
mucosa, atrophy of, 524 
neuroses, 531 
gastroduodenal ulcer and, differentia- 
tion, 504 
secretion, amounts prompted by various 
foods, 109 
“appetite,” 50 
chemical, 50 
depressed, 523 
increase on ingestion of potatoes and 
of meat, 110 
when food is doubled, 110 
psychie, 50 
ulcer. See Gastroduodenal ulcer. 
Gastritis, 493 
acute, 493 
chronic, 494 
constipation in, 496 
dietary treatment, 495 
nervous dyspepsia and, differentia- 
tion, 494 
specimen diets in, 497-502 
with hyperacidity, 497 
progressive atrophicans, 494 
Gastroduodenal ulcer, 502 
alkalitherapy in, 507 
Alvarez’ ambulant treatment, 513 
smooth diet list for, 514 
appendicitis and, differentiation, 504 
carcinoma of stomach and, differen- 
tiation, 504 
cholecystitis and, differentiation, 504 
cures, 507 
foods prohibited in, 506 
gastric neurosis and, differentiation, 
504 
Lenhartz’s diet, 508 
nutrient enemas in, 506 
pathogenesis of, 502 
recognition of, 503 
relative merits of medical and surgical 
treatment, 504 
Sippy treatment, 508-513 
instructions for patient, 512 
smooth diet list for, 514 
treatment, 505 
ambulant, 513 
dietary, 505 


in hemorrhage from stomach, sie 


individualization in, 505 
Von Leube’s cure, 507 
Gastroenteroptosis, 528 
Gastro-intestinal changes resulting from 
vitamin B deficiency, 79 
Gastroptosis, 528 
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Gastrosuccorrhea, 523 
Gavage, 675 
Gelatin, biologic value, 71 
value of,{in gastro-intestinal diseases, 491 
Genital obesity, 385 
German upbuilding diets, 429 
Ginger snaps, food values of, 722 
Girls. See also Child, school. 
basal caloric requirements, 219 
weight-height-age table for, 235 
Glands of Lieberkiihn, réle of, in digestion, 
53 ¢ 
Glucose, 191 
equivalent of insulin, 339 
in nutrient enemas, 677 
increased metabolism due to ingestion 
of, 65 
intravenous feeding of, 678 
preoperative administration of, 669 
Gluten, 184 
Glycosurias, diabetes mellitus and, dif- 
ferentiation, 317 
Goat’s milk for infants, 252 
Goiter, exophthalmic, 665 
iodine deficiency and, 100 
simple, 303 
geographic distribution, 303 
iodine treatment, 304 
Gorgonzala cheese, 158 
Gout, 363 
atophan therapy in, 371 
diet in, 367 
menus in, 373-380 
metabolism in, 363 
nature of, 366 
protein restriction in, 369 
uric acid in, 363 
Graham flour, 185 
Grains, 183 
barley, 186 
buckwheat, 187 
carbohydrates, 187 
cellulose in, 188 
chemical composition of, 187 
corn, 186 
dietary importance, 183 
iron content, 94 
maize, 186 
minerals, 188 
nutritive value, 187 
oats, 187 
products, distribution of vitamins in, 84 
proteins, 188 
rice, 185 
rye, 186 
vitamin content, 188 
wheat, 183 
Grape sugar, 191 
Greens, dietary value, 194 
Griddle cakes, cellu-flour, diabetic recipe, 
357 
Growth of species, effect of, rate upon 
composition of milk, 143 
Gruels, cooking of, 679 
food values of, 714 
Guanin, 364 
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Ham and noodles, recipe, 233 
Himilainen and Becker’s estimation of 
total energy requirements of various 
occupations, 66 
Harris and Benedict’s prediction formula 
for basal metabolism, 60, 684 
Health, community, milk consumption 
as factor in, 147 
nutrition in, 17 
Heart, acute infections of, 621 
angina pectoris, 627 
chronic myocardial disease, 621 
diseases of, 620 
myocardial failure, 622 
Karell milk cure in, 626 
menus in, 623-626 
Heart-burn in gastritis, 494 
Heat production of body, 34 
of humans at various tasks, 63, 64 
Height-weight chart for estimating body 
surface area, 61 
formula for body surface area, 19, 60 
Height-weight-age table for boys, 234 
from birth to school age, 255 
for girls, 235 
from birth to school age, 254 
for men, 682 
for women, 683 
Hemeralopia, 281 
Hemophilia, 639 
Hemorrhage from stomach in gastroduo- 
denal ulcer, treatment of, 515 
intestinal, in typhoid fever, 586 
High calorie diets in typhoid fever, 583 
carbohydrate diet in diabetes in 
children, 334 
fat diabetic diet, 353 
diets in constipation, 557 
in diabetes mellitus, 332 
protein diet in pernicious anemia, 635 
Hikan, 281 
Homogenized milk, 150 
Honey, 192 
food values of, 727 
Hot breads, digestibility of, 120 
weather feeding of infants, 257 
Hunger, 108 
Hydrochloric acid, digestive functions of, 
49 
Hydronephrosis, 481 
Hygiene, importance of, in diabetes mel- 
litus, 321 
in chronic constipation, 553 
Hyperacidity in chronic gastritis, 497 
Hyperchlorhydria, 519 
Hypertension, arterial, 465 
diet in, 466 
menus in, 468-473 
Hyperuricacidemia in eczema, 663 
Hypoglycemia resulting from 
shock, 342 
Hypoxanthin, 363 


insulin 


Ice cream, diabetic recipe, 357 
food values of, 722 
nephritic recipe, 478 
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Ice cream, typhoid recipe, 590 
upbuilding recipe, 428 
vanilla, typhoid recipe, 595 
Illness, acute, feeding of infants during, 
256 
Tnanition, 420 
Increment of exercise and work, 63 
Indian corn, 186 
Indicanuria, 558 
Indigestion, fermentative, menus in, 541 
intestinal, 537 
dietary regulation, 539 
menus in, 540 
nervous, 531 
menus in, 533-536 
Indirect calorimetry, 21 
Individualization in treatment of gastro- 
duodenal ulcer, 505 
Infantile scurvy, 289 
tetany, 299 
Infants, air-swallowing, causing vomiting, 
257 
breast feeding, daily fuel requirements, 
273 
menus for mother, 274-277 
colicky, feeding of, 259 
constipated, feeding and treatment of, 
259 
feeding of, during acute illnesses, 256 
during hot weather, 257 
under special conditions, 255 
normal, artificial feeding, 246 
technique, 247 
breast feeding, 241 
additions to, 246 
contraindications to, 242 
infant abnormalities in, 244 
nursing period, 244 
schedule of hours, 243 
technique, 242 
cow’s milk for, formulas, 247 
dietary requirements, 238 
carbohydrate, 238 
fat, 239 
mineral salts, 239 
pigment, 240 
protein, 238 
vitamins, 240 
water, 240 
feeding of, 237 
cow’s milk, 246 
dried milk, 251 
during second year, 253 
daily schedule, 254 
essential considerations, 237 
evaporated milk, 250 
goat’s milk, 252 
lactic acid milk mixtures, 248-250 
proprietary foods, 252 
special milks, 250 
sweetened condensed milk, 251 
food of, digestibility, 240 
total quantity of food required, 237 
teething, feeding of, 257 
undernourished, feeding of, 255 
vomiting, feeding of, 258 


INDEX 


Infants with diarrhea, feeding and treat- 
ment of, 260 
with dysentery, dietary treatment of, 
261 
Infection, resistance to, 
factors in, 306 
septic, 614 
Infectious diseases, various, 611 
Influenza, 613 
Tnorganic iron, utilization of, 89 
Inspection of meats, 172 
Insulin, 338 
diabetic diets, 
tolerance, 324 
dosage of, 339 
effect of, 339 
glucose equivalent, 339 
place in treatment of diabetes, 341 
shock, 342 
treatment of, 343 
standardization of, 338 
technic of administration, 341 
use of, in diabetic coma, 336 
Intarvin, 330 
Intestinal activity, roughage as factor in, 
112 
auto-intoxication, 558 
protein intake and, 74 
digestion, mechanics of, 549 
dyspepsia, 537 
dietary regulation, 539 
menus in, 540 
hemorrhage in typhoid fever, 586 
wall, passage of bacteria through, 559 
Intestines, digestion in, 51 
movements of, 53 
peristalsis of, 53 
Intoxication, protein, 434 
water, 103 
Intravenous feeding, 678 
Invertin, 51 ; 
Todine as goiter preventive and cure, 304 
deficiency and goiter, 100 
dietary requirements, 99 
Irish moss blane mange, diabetic recipe, 
357 
Iron, daily requirement, 93 
in milk, 142 
in typical foods, 95 
utilization of, 89-91 
waters, 207 
Irradiation of foods to increase antira- 
chitic properties, 297 
Irritative secretory activity, 519 
menus in, 521 
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for determination of 


Jams, 192 
Jaundice, catarrhal, 566 
laxatives in, 567 
menus in, 567 
Jellies, 192 ‘ 
chemical composition of, 758-759 
food values of, 711 
Joints, diseases of, 640 
Joslin’s diabetic recipes, 356 
Juices, fruit, 206 
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Junket, lactovegetarian recipe, 412 
typhoid recipe, 594 


Kaottn, administration of, in Asiatic 
cholera, 617 
Karell milk cure in cirrhosis of liver, 569 
in myocardial failure, 626 
in obesity, 418 
Karo corn syrup for sweetening cow’s milk 
for infants, 248 
Kefir, 153 
Keratomalacia in vitamin A deficiency, 78 
Ketogenic diet in epilepsy, 658 
Ketogenic-antiketogenic ratio in diabetes, 
315 
maintenance of, 320 
Kidney, diseases of, 438 
function of, in neutrality regulation, 39 
tests in nephritis, 445 
stones, 483 
tumor of, 481 
Klim, 251 
Koumiss, 153 
food values of, 706 


LacTALBUMIN, 140 
Lactation, calcium requirements of, 95 
dietary requirements during, 271 
fuel requirements of mother during, 273 
menus for period of, 274-277 
Lactglobulin, 140 
Lactic acid milk mixtures for infants, 248— 
250 
from evaporated milk, 251 
for undernourished infants, 255 
in diarrhea, 260 
Lactochrome, 142 
Lactose, 141, 191 
Lactovegetarian diets for obese, 406-409 
recipes, 412 
Lamb, 170 
a la king, recipe, 233 
broth, Scotch, recipe, 233 
chemical composition of, 751 
food values of, 701 
Lard, 201 
Lavage in carcinoma of stomach, 519 
in gastric ulcer hemorrhage, 516 
in pyloric obstruction, 529 
Leafy vegetables, 194 
dietary value, 194 
Lean meat in retail cuts, percentage, 167— 
169 
in wholesale cuts, percentage, 166 
Leanness, 419 
asthenic type, 419 
mill diets in, 422 
recipes for use in, 427 
sthenic type, 419 
upbuilding diets, 423-427 
principles of, 421° 
Legumes, 195 
Lemon jello, diabetic recipe, 355 
obesity recipe, 411 
Lemonade, diabetic recipe, 355 
food values of, 729 
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Lemonade, typhoid recipe, 595 
Lenhartz’s ulcer diet, 508 
Lettuce, dietary value, 194 
Leukemia, 639 
Liebig’s extract, 172 
Limburg cheese, 158 
Lipase, 52 
digestive function of, 50 
Lipochrome, 142 
Lipoid membrane of cell, 43 
Lipomatosis, 385 
Gare and semi-liquid tuberculosis diets, 
Liquors, distilled, food values of, 732 
malt, food values of, 735 
Lissauer’s formula for estimating body 
surface area, 60 
Liver, abscess of, 569 
calves, preparation for pernicious ane- 
mia diets, 638 
cirrhosis of, 568 
cysts of, 569 
diseases of, 559 
biliousness, 563 
catarrhal jaundice, 566 
dietary regulation, 562 
menus in, 564-566 
functions of, 559 
impairment of, effects, 561 
syphilis of, 568 
tumors of, 569 
value of, in diet of pernicious anema, 635 
Lobsters, 176 
Loewy formula for gases of protein metab- 
olism, 24 
Low calorie diets in arthritis, 644 
Lunches, school, 229 
menus for, 232 
prepared at school, 230 
specimen (Birmingham), 231 
Lungs, function of, in neutrality regula- 
tion, 38 
Lusk’s metabolism tables based upon 
occupations, 63, 67, 68 
for children, 69 
theory of metabolism, 45 


Macaront, diabetic, analyses of, 360 
Magnesium, dietary requirements, 99 
in milk, 142 

Maintenance diet in diabetes mellitus, 328 
Maize, 186 

Malaria, 613 

Malnutrition, general, 305 

infant, feeding in, 255 

Malt liquors, food values of, 735 
sugars for infants, 239 

Malted milk, food values of, 730 

for infants, 252 

upbuilding recipe, 428 

Maple syrup, 192 

food values of, 727 

substitute, diabetic recipe, 355 
Matzoon, 153 

Mayonnaise, diabetic recipe, 356 
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Mayonnaise, mineral oil, nephritic recipe, 
474 
obesity recipe, 410 
Measles, 612 
Meats, 162 
antiscorbutic, 291 
ash in, 164 
in proportion to proteins, 164 
beef, 169 
biologic value, 41 
canning, 171 
chemical composition of, 162 
cold storage, 171 
connective tissue, 163 
cooked, weight and caloric content of 
standard portions, 736 
cooking of, 680 
cost of lean and total compared, 123 
on basis of protein and caloric con- 
tent, 124 
deficiencies as food, 173 
digestibility of, 117 
distribution of vitamins in, 85~ 
economic value, 127, 174 
extractives, 164, 172 
fat, 163 
food values of, tables showing, 700-702 
fresh, digestibility of, 164 
game birds, 170 
in diet of school child, 227 
in treatment of gastro-intestinal disease, 
490 
infants’ dietary needs, second year, 253 
inspection of, 172 
iron content, 94 
kinds, 169 
lamb, 170 
milk and, economic values compared, 
147 ; 
muscle, 163 
mutton, 170 
organs, 164 
nutritive value, 164 
place in dietary, 172 
pork, 170 
poultry, 170 
preservation of, 171 
in dry climates, 171 
retail cuts, 165 
percentages of lean, fat, and bone 
in, 167-169 
satiety value, 110 
compared with potatoes, 110 
scruples against eating, 173 
smoking, 171 
uncooked, weight and caloric content 
of standard portions, 736-737 
veal, 169 
vitamin content, 164 
wholesale cuts, percentages of lean, fat, 
and bone in, 166 
of total and soluble protein in, 
166 
Mellin’s Food, food values of, 730 
Melting point and digestibility of fats, 
comparison, 115 
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Membrane, lipoid, of cell, 43 
Men, factor for body weight in, 685-686 
for stature and age in, 687-691 
weight-height-age table for, 682 
Meningitis, 615 
Menus. See also Diet. 
base-forming, in nephritis, 479 
diabetic, 345-353 
family, for very low-priced dietaries, 134 
of varying costs, 129-134 
for nursing mother, 274-277 
for obese, Rosenfeld’s, 418 
for school lunches, 232 
high protein, in chronic nephritis with 
edema, 458-460 
in acute enteritis, 544 
in arterial hypertension, 468-473 
in chronic constipation, 554-557 
in chronic gastritis, 497—502 
nephritis with edema, 455-457 
without edema, 463-465 
pancreatitis, 573 
in fermentative dyspepsia, 541 
in gastric atony, 527 
in gout, 373-380 
in infectious arthritis, 642, 643, 645, 646 
in intestinal dyspepsia, 540 
in late stages of acute nephritis and 
convalescence, 438-452 
in liver diseases, 564-566 
in myocardial failure, 623-626 
in nervous dyspepsia, 533-536 
in pernicious anemia, 636, 637 
in pregnancy, 269 
in psychoneuroses, for undernourished 
patients, 652-654 
for well-nourished patients, 655-656 
in tuberculosis, 600-603 
for bed-ridden patients, 607, 608 
inexpensive, 603-607 
liquid and semiliquid, 609 
in typhoid fever, 586-589 
for convalescence, 592, 593 
nephritic, O’ Hare’s, 476, 477 
Metabolism, 19 
anomalies of, 484 
basal, 19 
at different ages, 20 
calorimeter for measuring, 21 
determination of, 19 
Du Bois’ height-weight formula for, 19 
factors influencing, 19 
Harris and Benedict’s prediction 
formula for, 60 
in pregnancy, 265, 266 
of boys and girls according to body 
weight, 218 
prediction formula for, 20, 684 
pulse rate, body weight, and vital 
capacity during pregnancy, curves. 
showing, 266 
rate of, 60 
prediction formula, 60 
Sage standards, 60 
temperature in fever and, relation- 
ship, 580 
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Metabolism, carbohydrate, 31 
réle of liver in, 560 
cell, 41 
determination of, simpler methods, 66 
extra calories of, due to household 
tasks, 64 
due to various occupations, 63 
fat, 33 
food requirements, 69 
in diabetes, 311 
carbohydrate, 313 
essential facts of, 316 
fat, 314 
ketogenic-antiketogenic ratio, 315 
protein, 314 
respiratory quotient, 313 
total, 312 
in fever, 579 
in gout, 363 
in nephritis, 440 
in obesity, stimulation of, 392 
in pneumonia, 609 
in tuberculosis, 595 
in typhoid fever, 581 
increment of exercise and work, 62 
of specific dynamic action of food, 64 
Lusk’s theory of, 45 
neutrality regulation in, 37 
of children, 68 
of men and women in various occupa- 
tions, 63, 68 
of starvation, 24 
protein, 27 
gases of, Loewy’s formula, 24 
reduction of, by carbohydrate, 32 
role of liver in, 559 
wear and tear quota, 25, 27 
total calories of, in various occupations, 
66 
water formed in, 103 
Migraine, 657 
Milk, 139 
acidophilus, 154 
manufacture of, 154 
in home, 155 
market distribution, 154 
therapeutic value, 154 
adulteration of, 148 
as food for nursing mother, 274 
in pregnancy, 268 
Bacillus acidophilus, 153 
bacteria of, 148, 240 
basis of child’s diet, 227 
biologic value, 71 
bread, 189 
calcium in, 97 
eanned, 155 
carbohydrate, 141 
care of, 149 
certified, 150 
chemistry, 139 
coagulation of, in digestion, 144 
biologic significance, 145 
coloring substances in, 142 ; 
composition of, rate of growth of species 
and, 143 
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Milk, condensed, 150, 155 


for normal infants, 251 
on of, community health and, 
effect upon physical development ‘and 
stamina, 146 
cow’s, composition of, 140 
for infants, 246 
formulas, 247 
ve requirement for child and adult, 
definition of, 150 
dextrose, 141 
diets in leanness, 422 
digestibility of, 117, 119, 145, 241 
digestion of, 144 
distribution of vitamins in, 87 
dried, 150, 156 
advantages of, 157 
composition of three forms, 156 
for normal infants, 251 
drinks, preparation of, 681 
economic production of, 147 
value, 126, 147 
evaporated, 150, 155 
for lactic acid milk mixtures, formula, 
251. 
for normal infants, 250 
fat, 141 
fatty acids in, 141 
ferments, 142, 153 
food values of, 707 
freezing point, 139 
goat’s, for infants, 252 
gruels, food values of, 714 
homogenized, 150 
human and cow’s, compared, 143 
dietary value, 241 
hydrogen-ion concentration, 139 
importance of, 139 
in treatment of gastric atony, 526 
of gastroduodenal ulcer, 505 
of gastro-intestinal diseases, 490 
of psychoneuroses, 651 
of sprue, 547 
infants’ dietary needs, second year, 253 
iron content, 94 , 
lactic acid, for infants, 248-250 
from evaporated milk, 251 
for undernourished infants, 255 
in diarrhea, 260 
lactochrome, 142 
lipochrome, 142 
malted, food values of, 730 
for infants, 252 
upbuilding recipe, 428 
meat and, economic values compared, 
147 
minerals in, 141 
nutritional value, 145 
McCollum’s experiments on chil- 
dren, 146 
of different species, comparison of, 143 
composition of, 144 
other than human or cow’s, 150 
pasteurization of, 150, 151 
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Milk, physical properties, 139 
powder, 156 
advantages of, 157 m 
as proprietary food for infants, 252 
production and distribution, 149 
products, 139 
proteins, 139 
reaction, 139 
satiety value, 110 
scoring, 149 
skimmed, 150 
S. M. A., for infants, 253 
special, for normal infants, 250 
specific gravity, 139 
standards of U. S. Department of 
Agriculture, 150 
sugar. See Lactose. 
vitamin content, 142 
Mineral foods, economy in purchase, 124 
oil mayonnaise, obesity recipe, 410 
waters, 206 
classification, 207 
therapeutic value, 206 
value of, in gout, 370 
Minerals not interchangeable, 92 
of cereals, 188 
of eggs, 179 
of food, 87 
factors limiting, 88 
functions, 88 
utilization, 89 
of milk, 141 
requirements of, 87 
daily, 92, 215 
in lactation period, 274 
of infant, 240 
of pregnancy, 267 
of school child, 226 
utilization of, 89 
in organic or inorganic form, 89- 
92 
Minimal protein intake, 30 
Minot and Murphy’s diet in pernicious 
anemia, 635 
Mixed syrups, 192 
Molasses, 191 
Molecular concentration, 40 
Monilia psylosis, 546 
Mother, calcium requirements of, 96 
nursing, menus for, 274-277 
Motor disturbances of stomach, 525 
second grade, 529 
Mouth. care of, in gastro-intestinal disease, 
491. 
in typhoid fever, 585 
digestion in, 48 
Mucous colitis, 545 
Muffins, 190 
Mumps, 612 
Muscle meats, 163 
Mushrooms, food values of, 709 
Mutton, 170 
chemical composition of, 752 
food values of, 702 
Myelitis, 659 
Myocardial disease, chronic, 621 


Myocardial failure, 622 
Karell milk cure in, 626 
menus in, 623-626 

Myxedema, 666 


Nasat feeding, 675 
Nausea in heart disease, 627 
nervosa, 532 
Necrosis of pancreas, 571 
Nephritic diet list of O'Hare, 476, 477 
recipes, 474 
O’Hare’s, 478 
Nephritis, 438 
acidity of certain foods, 479 
acute, 446 
menus for later stages and convales- 
cence, 448-452 
alkali-producing foods, 480 
base- or acid-forming qualities of diet 
in, 444 
base-forming diets in, 479 
chronic, 438 
dietary factors in, 439 
hereditary factor in, 440 
with edema, 452 
diet in, 453 
composition, 454 
low salt, low fluid, 454 
menus in, 455-457 
high protein, 458-460 
without edema, 460 
menus in, 463-465, 476, 477 
metabolism in, 440. 
dietary factors, 441 
protein intake as factor in, 441 
recipes for use in, 474, 478 
renal impairment tests in, 445 
types of, 438 
water balance in, 444 
Nephrosis, 443, 457 
Epstein’s diet in, 457 
Nervous diarrhea, 542 
diseases, 649 
rest cure in, 649 
dietary regulation, 650 
menus for the undernourished, 
652-654 : 
for the well nourished, 655— 
656 
dyspepsia, 531 
chronic gastritis and, differentiation, 


494 

menus in, 533-536 

rules for guidance of physician, 
533 


influences in etiology of diabetes mel- 
litus, 311 
system, diseases of, 649 
Neufchatel cheese, 158 
Neuralgias, 660 
Neurasthenia, 649 
Neuritis, 660 
Neuroses, gastric, 531 
gastroduodenal ulcer and, differentia- 
tion, 504 
Neutrality regulation in metabolism, 37 
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Night blindness, 281 
Nipples, inverted, 245 
Nitrogen balance, 29 
preservation of, in obesity, 389 
hunger, specific, 32 
Non-alcoholic beverages, food values of, 
728-730 
Normal diet, 213 
Nucleases, 53 
Nursing mother, menus for, 274-277 
Nutrient enema, 676 
formulas for, 676 
in gastroduodenal ulcer, 506 
Nutrition classes, school, 233 
in deficiency diseases, 281 
in disease, 279 
in health, 217 
physiologic economy in, studies, 72 
Nutritional factors of fundamental impor- 
tance, 58 
of lesser importance, 108 
polyneuritis, 76 
value of foods, table showing, 700-730 
- of milk, 145 
McCollum’s 
children, 146 
Nuts, 199 
chemical composition of, 200, 759 
diabetic preparations of, analyses, 361 
dietary value, 199 
distribution of vitamins in, 86 
food values of, 727 
weight and caloric content of standard 
portions, 741-742 
Nyctalopia, 281 


experiments on 


OATMEAL cure of von Noorden in diabetes 
mellitus, 333 
Oats, 187 
Obesity, 382 
age as influence in, 383 
alimentary, 382 
classification of, 382 
cold bath in, value, 392 
constitutional, 383 
diabetes and, 387 
diet in, 388 
caloric intake, 388 
for reduction cure in man or 
woman of given height and 
age, 414-417 
carbohydrate quota, 390 
fat quota in, 390 
preservation of nitrogen equilibrium, 
389 
protein quota, 389 
satiety values, 391 
special forms, 418 
water quota, 390 
exercise in, value, 392 
fasting in, 391 
in etiology of diabetes mellitus, 311 
in various disease conditions, 385 
indications for cure, 386 
intensive cures, 393 
Karel] milk cure, 418 
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Obesity, lactovegetarian diets, 406-409 
recipes for, 412 
of genital origin, 385 
prophylaxis of, 385 
recipes for use in, 410 
reduction cures, historic, 413 
diets, intensive, 401-405 
mild, 394-400 
Rosenfeld’s potato cure, 418 
stimulation of metabolism in, 392 
thyroid, 385 
medication in, 393 
treatment of, 388 
Umber’s skeleton diet, 409 
Occupations, extra calories per hour 
attributable to, 63 
total energy requirements of, 66 
O’Hare’s nephritic diet list, 476, 477 
recipes, 478 
Oidium lactis, 158 
Oils, corn, 202 
cottonseed, 201 
digestibility of, 120 
distribution of vitamins in, 84 
olive, 202 
peanut, 202 
place in diet, 202 
Oleomargarine, 201 
Olive oil, 202 
Olives, 198 
Onions, 196 
food values of, 709 
Operation, abdominal, diet in, 671 
diet before and after, 669 
Ophthalmia, 281 
Orange, 198 
ice, food values of, 723 
lactovegetarian recipe, 412 
nephritic recipe, 475 
obesity recipe, 411 
jello, lactovegetarian recipe, 412 
juice in treatment of scurvy, 289, 291 
sherbert, diabetic recipe, 354 
Organic iron, utilization of, 89 
Organs, animal, nutritive’value, 164 
Osteomalacia, 299 
war, 299 
Osmosis, cell, 41 
Osmotic pressure of body fluids, main- 
tenance of, 40 
Ovalbumen, 178 
Ovavitellin, 178 
Overfeeding from breast, 245 
Oxaluria, 481, 482 
dietary regulation, 482 
Oxidation of foods, water formed in, 103 
of mixtures of carbohydrate and fat, 
analysis of, 23 
6-Oxypurin, 363 
Oysters, 176 
and egg plant en casserole, diabetic 
recipe, 355 
obesity recipe, 411 
contamination of, 176 
panned, diabetic recipe, 355 
nephritie recipe, 474 
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Patsy, chronic progressive bulbar, 659 
Pancreas, carcinoma of, 572 
cyst of, 572 
diseases of, 570 
functional disturbances, 571 
necrosis of, 571 
Pancreatic secretions, digestive réle of, 51 
Pancreatitis, acute, 571 
chronic, 571 
menus in, 573 
Parmesan cheese, manufacture of, 158 
Parsnips, food values of, 709 
Pasteurized milk, 150, 151 
Pastries, chemical composition of, 755 
digestibility of, 118 
food values of, 716 
in diet of school child, 228 
weight and caloric content of standard 
portions, 740—741 
Patients, surgical, feeding of, 668 
Peach whip, diabetic recipe, 354 
obesity recipe, 410 
Peaches, 198 
Peanut oil, 202 
Peas, 195 
food values of, 709 
Pellagra, 300 
etiology, 300 
factor P-P in, 301 
symptoms, 302 
treatment, 302 
Pemberton’s diets in arthritis, 645 
Pencillium, 158 
Pepsin, 44 
digestive function of, 49 
Peptic ulcer. 
Peristalsis of intestines, 53 
Pernicious anemia, 633 
diagnosis, 633 
diet in, 634 
Minot and Murphy’s, 635 
preparation of calves’ liver for, 638 
value of liver, 635 
menus in, 636-637 
Phosphates in blood, neutralization of, 39 
Phosphaturia, 481 
treatment of, 482 
Phosphorus, dietary requirements, 97 
forms of, in body, 97 
in milk, 142 
in typical foods, 98 
role of, in body, 97 
utilization of, 91 
Physical development, effect of milk con- 
sumption upon, 146 
regulation of body temperature, 35 
Physiologic economy in nutrition, studies 
in, 72 
salt solution, administration of, in 
Asiatic cholera, 617 
Pickles, chemical composition of, 757 
weight and caloric content of standard 
portions, 741 
Pie crust, cellu-flour, diabetic recipe, 357 
food values of, 716 
nephritic recipe, 478 


See Gastroduodenal ulcer. 
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Pigment requirements of infant, 240 
Pigment-forming function of liver, 560 
Pineapple mousse, nephritic recipe, 478 
Plethora, carbohydrate, in metabolism, 46 
fat, in metabolism, 45 
Pneumonia, 609 
diet in, 610 
metabolism in, 609 
Poise, nutritional factor in, 306 
Poisoning, food, 432 
Polyneuritis, nutritional, 76 
vitamin B deficiency and, 79 
Pork, 170 
chemical composition of, 752 
food values of, 702 
Postoperative diet, 669 
Potassium, dietary requirements, 99 
in milk, 142 
Potato and creamed eggs, recipe, 232 
salad, upbuilding recipe, 429 
satiety value of, 110 
compared with meats, 110 
sweet, 196 
food values of, 709 
white, 195 
economic value, 196 
food values of, 709 
Poultry, 170 
chemical composition of, 752 
Powdered milk as food for infants, 252 
Precarcinomatous disturbances in stom- 
ach, 517 
Prediction formula for basal metabolism, 
20, 60, 684 
Pregnancy, basal metabolism in, 265 
calcium requirements, 95 
dietary requirements, 264 
summary, 268 
menus in, 269 
mineral requirements, 267 
protein requirements, 266 
vitamin requirements, 267 
Preoperative diet, 669 
Prepared foods, nutritive values of, tables 
showing, 700-730 
Preservation of eggs, 180 
of fish, 175 
of meat, 171 
in dry climates, 171 
Preserves, 192 
chemical composition of, 758-759 
Pressure, osmotic, of body fluids, mainte- 
nance of, 40 
Proprietary foods for infants, 252 
Protein, 70 
absolute minimum intake, 30 
absorption of, in digestive tract, ee 
amino-acids of, 27, 29 
biologic values, 70 
daily requirements, 214 
decomposition products in intestions 
absorption of, 74 
deposit, 24 
desensitization in anaphylaxis, 436 
egg, 178 
foods, economy in purchase, 126 


INDEX 


Protem in boneless meat of wholesale 
cuts, percentage, 166 
in grains, 188 
increased metabolism due to ingestion 
of, 65 ] 
intake as factor in nephritis, 441 
general considerations, 214 
high, benefits of, 75 
in arterial hypertension, 466 
in chronic nephritis without edema, 
461 
in liver diseases, 562 
low, in diabetes mellitus, 320 
reasons actuating proponents of, 
74 
minimum and optimum, 72 
of children, average, 223 
summary, 224 
intoxication, 434 
anaphylaxis and, differentiation, 432 
metabolism, 27 
gases of, Loewy’s formula, 24 
in diabetes mellitus, 314 
in starvation, 25 
in typhoid fever, 582 
reduction of, by carbohydrate, 32 
role of liver in, 559 
wear and tear quota, 25, 27 
milk, 139 
relative mininfum intake, 30 
requirements in exophthalmic goiter, 
666 
in lactation period, 272 
in obesity, 389 
in pregnancy, 266 
in secondary anemia, 630 
of normal infants, 238 
of school child, 219 
respiratory quotient of, 22 
restriction in alkaptonuria, 485 
in gout, 369 
specific dynamic action of, 28 
supplementary value, 71 
synthesis of, 29 
Psoriasis, 663 
Psychic factors in constipation, 552 
in digestion, 50, 119 
Psychoneuroses, 649 
rest cure in, 649 
dietary regulation, 650 
menus for the undernourished, 652— 
654 
for the well nourished, 655-656 
Psychotherapy in nervous diseases, 650 
Puddings, digestibility of, 118 
food values of, 717-720 
ingredients in, 717-720 
weight and caloric content of standard 
portions, 740-741 
Pulse rate, body weight, basal metabolism, 
and vital capacity during pregnancy, 
curves showing, 266 , 
Purgatives as cause of constipation, 552 
Purin bodies, relationship, 363 
content of various foods, 372 
nucleus, 363 
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Purpura, 639 
Pyelitis, 481 
Pyelonephrosis, 481 
Pylorie stenosis, 529 
in infant, vomiting as result of, 258 


Recipgs, diabetic, 354-357 
for typhoid patients, 590, 594 
lactovegetarian, 412 
nephritic, 474, 478 
obesity, 410 
school lunch, 232 
upbuilding, 427 
Reduction diet, Ebstein’s, 413 
historic, 413 
intensive, 401-405 
Karell milk, 418 
mild, 394-400 
Rosenfeld’s, 418 
in presence of heart disease, 622 
indications for, 386 
Refiner’s syrup, 192 
Regulation of neutrality in metabolism, 
37 
Regurgitation, 532 
Reichmann’s disease, 523 
Renal calculus, 483 
percentage composition of, 484 
function tests in nephritis, 445 
Rennet custard, typhoid recipe, 594 
Rennin, digestive function of, 49 
Reproduction, 262 
dietary factors in, 262 
role of vitamin E in, 82 
Respiratory calorimeter, 21 
quotient, 22 
in diabetes mellitus, 313 
utilization of, 24 
Rest cure in psychoneuroses, 649 
dietary regulation, 650 
Rice, 185 
analysis of, 185 
custard pudding, upbuilding recipe, 427 
polished, diet of, beriberi from, 284 
pudding, nephritic recipe, 478 
Rickets, 293 
age incidence, 295 
cod-liver oil as 
remedy, 294 
diagnosis, 296 
environment and, 294 
geographic distribution, 295 
pathology, 295 
symptoms, 296 
treatment, 296 
cod-liver oil, 298 
mercury vapor light, 298 
sunlight, 297 
vitamin D deficiency and, 81 
Roots, dietary value, 195 
Roquefort cheese, manufacture of, 158 
Rosenfeld’s potato cure for obesity, 418 
Rose’s family dietary, 129-134 
low-priced family dietaries, 134 
Roughage, 112 


preventive and 
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Roughage as factor in prevention of con- 
stipation, 112 
daily requirements, 114 
in constipation, 553 
Rumination, 532 
Rye, 186 


Sac standards of basal metabolism, 60 
Salads, upbuilding recipes, 429 
Saliva, function of, in digestion, 48 
Salt, dietary value, 203 
intake as factor in nephritis, 443 
restriction in arterial hypertension, 467 
in chronic nephritis without edema, 
462 
solution, physiologic, in Asiatic cholera, 


Sandwiches, food values of, 713 
Satiety values in obesity, 391 
of foods, 108 
measurement of, 108 
of sugar, 193 
Sattigungswert, 108 
Sauces, food values of, 724-726 
Sausage, chemical composition of, 752 
Scarlet fever, 612 
Schmidt’s test diet in diarrhea, 537 
in pancreatic disease, 570 
School child. See Child, school. 
lunches, 229 
menus for, 232 
prepared at school, 230 
specimen (Birmingham), 231 
nutrition classes, 233 
Sclerosis, combined, 660 
Scotch lamb broth, recipe, 233 
Scurvy, 76, 288 
infantile, 289 
prevention, 289 
symptoms, 288 
treatment, 290 
foods in, 291 


types, 289 
vitamin C deficiency and, 80 
Secretin, 52 
Secretions, appetite, of stomach, 50 


gastric. See Gastric secretion. 
pancreatic, digestive réle of, 51 
Secretory activity, irritative, 519 
menus in, 521 
Seed vegetables, 195 
Senility, nutritional 
Septic infections, 614 
Shellfish, 176 
chemical composition of, 753 
food values of, 703 
digestibility of, 176 
Sherbert, orange, diabetic recipes, 354 
Shock, insulin, 342 
Short cake, nephritic recipe, 478 
Shrimp, 176 
Sippy treatment for gastroduodenal ulcer, 
508-513 
instructions for 
Skimmed milk, 150 
Skin, diseases of, 662 


factors in, 306 


patient, 512 


S. M. A. as food for infants, 253 
Small fruits, 198 
Smallpox, 616 
Smith and Bantick’s modified Karell diet, 
627 
Smoked meats, 171 
Smooth diet list of Alvarez, 514 
Snow pudding, nephritic recipe, 475 
Sodium, dietary requirements, 99 
in milk, 142 
Soups, chemical composition of, 759 
food values of, 704 
preparation of, 680 
Spanish cream, diabetic recipe, 354 
food values of, 724 
nephritic recipes, 474, 475 
upbuilding recipe, 428 
Specific dynamic action, 28 
increment of, 64 
nitrogen hunger, 32 
Spinach, dietary value, 194 
food values of, 709 
salad, diabetic recipe, 354 
lactovegetarian recipe, 413 
nephritic recipe, 474 
Spinal cord, diseases of, 659 
Splices, 204 
Sprue, 546 
dietary treatment, 547 
symptoms, 546 
Squash, food values of, 709 
Stamina, effect of milk consumption upon. 
146 
nutritional factor in, 306 
Starches, distribution of vitamins in, 84 
in infants’ diet, 239 
“Starters” in buttermaking, 153 
Starvation, blood in, 27 
death from, 27 
metabolism of, 24 
weight loss of different organs during, 25 
Stature and age in men, factor for, 687— 
691 
in women, factor for, 694-698 
Steatorrhea, 570 
Stems, dietary value, 196 
Stenosis of esophagus, 492 
pyloric, 529 
in infant, vomiting as result of, 258 
Stewed fruits, food values of, 711 
Sthenic leanness, 419 
Stomach, appetite secretion in, 50 
atony of, 525 
carcinoma of, 517 
ees gastritis and, differentiation, 
94 
dietary regulation, 518 
gastroduodenal ulcer and, differentia- 
tion, 504 


lavage in, 5 
avage in, 519 ea 


digestion in, 48 
psychic influences in, 50 
dilatation of, acute, 530 
emptying of, 51 ’ 
hemorrhage from, in gastroduodenal 
ulcer, treatment, 515 
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Stomach, motor disturbances of, 525 
insufficiency of second grade, 529 
syphilis of, 516 
tuberculosis of, 516 
ulcer of, in chlorosis, 632 
Stone. See Calculus. 
Strawberry diet in sprue, 547 
Streptococcus lactis, 158 
Subcutaneous feeding, 678 
Subsultus tendinum, 585 
Suceus entericus, digestive réle of, 53 
ferments of, 53 
Sucrose, 191 
Sugar, 191 
chemical composition of, 756 
digestibility of, 119 
for addition to milk formulas, 239 
glucose, 191 
in diet of school child, 228 
lactose, 191 
malt, for infants, 239 
milk. See Lactose. 
place in diet, 193 
refined, food values of, 727 
satiety value, 111, 193 
sucrose, 191 
tolerance in diabetes, determination of, 
322 
vitamins in, distribution, 84 
Sulphur in milk, 142 
waters, 208 : 
Sulphuric acid in blood, neutralization of, 
39 
Sunlight, antirachitic qualities of, 297 
malnutrition and, 307 
Surface area of body as factor in basal 
metabolism, 19 
Aub and Du Bois’ height-weight 
formula for, 60 
constants for computing, 59 
Du Bois’ formula for, 61 
estimation of, 58 
Du Bois’ chart for, 61 
for body weights, 59 
height-weight formula for, 19 
Lissauer’s formula for, 60 
Surgical intervention in diabetes mellitus, 
335 
patients, feeding of, 668 
Sweet potato, 196 
Sweets, miscellaneous, food values of, 727 
weight and caloric content of standard 
portions, 741 
. Swiss cheese, manufacture of, 158 
Synthesis of protein, 29 
Syphilis of liver, 568 
of stomach, 516 
Syrup, cane, 192 
maple, 192 
mixed, 192 
refiner’s, 192 


Tases dorsalis, 659 

Talbot and Benedict’s tables for comput- 
ing body surface area, 59 

Tapioca cream, nephritic recipe, 478 
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Tapioca pudding, typhoid recipe, 590 
upbuilding recipe, 428 
Tea, 204 
effects of, 205 
on digestion, 118 
excessive use of, 205 
food values of, 728 
Teething, feeding during, 257 
Temperature in feeding, basal metabolism 
and, relationship, 580 
of body, chemical regulation of, 34 
maintenance of, 34. > 
physical regulation of, 35 
role of water in maintaining, 103 
Tetanus, 615 
Tetany, infantile, 299 
Theobromine, 206 
Thousand island dressing, 
recipe, 429 
Thyroid medication in obesity, 393 
obesity, 385 
Tolerance in diabetes mellitus, determina- 
tion of, 322 
Tomato, 196 
antiscorbutic qualities of, 291 
aspic salad, diabetic recipe, 354 
food values of, '709 
salad, lactovegetarian recipe, 413 
soup with rice, recipe, 232 
stuffed and baked, lactovegetarian 
recipe, 412 
2.6.8 Trioxypurin, 364 
Trypsin, digestive réle of, 51 
Tryptophan, 70 
Tuberculosis, 595 
body weight in, 597 
diet in, 597 
digestive disturbances in, 599 
menus in, 600-603 
for bed-ridden patients, 607, 608 
inexpensive, 603-607 
liquid and semiliquid, 609 
metabolism in, 595 
non-dietary factors in treatment, 596 
of stomach, 516 
Tubes, 195 
Tumor of kidney, 481 
of liver, 569 
of pancreas, 572 
Turkey, food values of, '702 
Turner’s diet in sprue, 547 
Turnips, 196 
food values of, '709 
Typhoid fever, 581 
appetite in, 585 
convalescent care, 586 
diet in, 583 
construction, 585 
high calorie, 583 
of various caloric values, 590, 591 
intestinal hemorrhage in, 586 
menus in, 586-589 
for convalescence, 592, 593 
metabolism in, 581 
mouth care in, 585 
pathologie anatomy, 582 
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Typhoid fever, recipes in, 590 


Cutler’s, 594 


Typhus fever, 613 
Tyrosin, 70 
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LtoprR, duodenal. See Gastroduodenal 
ulcer. 

gastric. See Gastroduodenal ulcer. 

of stomach in chlorosis, 632 

Itraviolet radiation, antirachitic prop- 

erties of, 297 

mber’s skeleton diet for obese, 409 

upbuilding diet, 429 


Inderfeeding from breast, 244 
Jndernourished infants, feeding of, 255 


ndernutrition in treatment of diabetes 
mellitus, 318 


Ipbuilding diets, 423-427 


milk, 422 
principles of, 421 
typical German, 429 
raturia, 481, 483 
ric acid, 364 
in gout, 365 
rinary passages, diseases of, 481 
. S. Department of Agriculture, stand- 
ards for milk, 150 


AGOTONTA, 503 
eal, 169 
chemical composition of, 751 
food values of, 702 
egetables, antiscorbutic, 291 
chemical composition of, 197, 756-757 
cooking of, 679 
dietary value, 199 
digestibility of, 118 
distribution of vitamins in, 85 
food values of, 708-709 
green, in diet of school child, 228 
satiety value, 111 
infants’ dietary needs, second year, 253 
leafy, 194 
dietary value, 194 
oil substitutes for butter, 201 
seed, 195 
soup, creamed, nephritic recipe, 478 
nephritic recipe, 478 
thrice-cooked, in diabetes mellitus, 356 
weight and caloric content of standard 
portions, 737-738 
inegar, 203 
ital capacity, pulse rate, body weight, 
and basal metabolism during preg- 
nancy, curves showing, 266 
itamin, 76 
A, 78 
deficiency, 281 
dietary treatment of, 283 
fertility and, 282 
hemeralopia, 281 
nyctalopia, 281 
ophthalmia, 281 
xerophthalmia, 281 
in eggs, 179 
in leafy vegetables, 194 


INDEX 


Vitamin A in milk, 142 
antineuritic, 77 
antiophthalmic, 77 
antirachitic, 77 
antiscorbutic, 77 
B, 78 
beriberi and, 285 
deficiency, treatment of, 287 
distribution in nature, 287 
in eggs, 179 
in milk, 142 
beriberi, 76 
C, 80 
dental disease and, 290 
destruction by oxidation, 291 
scurvy and, 288 
clinical aspects, 83 
content of cereals, 188 
of eggs,. 179 
of leafy vegetables, 194 
of meat, 164 
of milk, 142 
of tomatoes, 196 
D, 81 
in eggs, 179 
rickets and, 293 
dietary importance, 216 
distribution in various foods, 84-87 
E, 82 
“deficiency, crisis in iron assimilation 
due to, 83 
fertility and, 82, 263 
economy in purchase, 124 
fat-soluble, 77 
nature of, 76 
requirements in lactation period, 272 
in pregnancy, 267 
of infant, 240 
of school child, 226 
water-soluble, 77 
SONG 82 
Vomiting by infants, dietary management 
in presence of, 258 
Von Leube’s ulcer cure, 507 
Von Noorden’s oatmeal cure in diabetes 
mellitus, 333 


Waxporr salad, upbuilding recipe, 429 
War osteomalacia, 299 
Water, administration of, in disease, 104 
alkaline, 207 
and body temperature, 103 
arsenical, 208 
balance, 101 
fever and, 578 
in arterial hypertension, 467 
in nephritis, 444 
bitter, 207 
calcareous, 207 
chalybeate, 207 
content of various foods, 102 
daily requirements, 104 
formation of, in oxidation of foods, 103 
free, 101 
glass solution for eggs, 180 
ice, nephritic recipe, 479 
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INDEX 


Water intake and output, table of Soder- 
strom and Du Bois, 102 
intoxication, 103 
iron, 207 
mineral, 206 
classification, 207 
therapeutic value, 206 
value of, in gout, 370 
requirements in obesity, 390 
of infant, 240 
reserve, 101 
role of; in body, 101 
specific dynamic action of, 28 
sulphur, 208 
Water-soluble vitamin, 77 
Wear and tear quota of protein metab- 
olism, 25, 27 
Weight and caloric content of standard 
portions of various foods, 736-743 
body, in men, factor for, 685-686 
in women, factor for, 692-693 
loss in different organs during starva- 
tion, 25 
reduction in presence of heart disease, 
622 
indications for, 386 
Weight-height-age tables for boys, 234 
from birth to school age, 255 
for girls, 235 
from birth to school age, 254 
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Weight-height-age table for men, 682 
for women, 683 
Wet beriberi, 285 
Wheat, 183 
analysis of, 184 
flour, whole, 188 
gradual reduction process, 184 
products, analysis of, 184 
Whey, food values of, 707 
White potato, 195 
economic value, 196 
Whooping cough, 612 
Wilder’s diabetic diet charts for determin- 
ing tolerance, 327, 328 
Wines, food values of, 733-734 
Women, factor for body weight in, 692- 
693 
for stature and age in, 694-699 
weight-height-age table for, 683 
Work, accomplishment of, 35 
increment of, 63 


XANTHIN, 363 
Xerophthalmia, 281 
vitamin A deficiency and, 78 


Yeast, distribution of vitamins in, 87 
Yellow fever, 615 
Yogurt, 153 
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